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PYRAMIDAL SECTION THE CAT. 


(University Laboratory Physiology, Oxford.) 


1939, 1940, Liddell and Phillips published their results electrolytic 
lesions the basal ganglia cats. The main consequence such lesions 
was the appearance rigidity the extensor muscles the contralateral 
limbs. They believed that the syndrome which they described was the 
specific consequence injury the basal ganglia, and was not due 
involvement the cortico-spinal tracts other structures. exclude 
more definitely the latter possibility, further work was desirable. This 
paper preliminary report the effect section the cortico-spinal 
fibres which would supply preparations with clean slate for the series 
further experiments lesions basal ganglia. The latter work has 
been delayed the circumstances the time. 

Section the cortico-spinal tracts has often been described, but there 
some conflict evidence the results achieved, even when only 
one type animal, and that the cat, has been investigated. higher 
animals (monkeys) seems the universal opinion that hypotonia 
the consequence pyramidal section. therefore now put record 
our own results pyramidal section cats. have used large 
number animals, some which were kept for length time, 
year. The main point ‘interest for view previous work 
the basal ganglia has been the presence absence muscle rigidity 
following pyramidal section The pioneers experimental pyramidal 
section made mention any muscle rigidity (Magendie, 1833; Schiff, 
1858-59; Starlinger, 1895, 1897) though finding, subsequent workers 
have found (Rothmann, 1900, 1901, 1907; Schiiller, 1906) that there 
remarkably little disability respect walking and running. Magendie 


wrote respect bilateral pyramid section “animaux 
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gives much better prospect success. One week seems the most satisfactory 
interval for this procedure. from the first pyramidal section has largely 
subsided and section the remaining pyramid can then safely made. the 
second operation delayed more than week, organizing adhesions and false 
dura make exposure difficult. 

Micro-anatomical technique.—The animals were with ether 
chloroform. The brachial arteries and thoracic aorta were clamped and the ascend- 
ing aorta cannulated through slit the left ventricular wall. Perfusion was begun 
with saline 38° C., the perfusate escaping from slit the superior vena cava 
the right atrium. soon clear fluid emerged per cent. formol-saline was 
substituted for saline. Forty-eight hours later the brain and cervical cord were 
removed from the body. order display the whole extent the lesion the 
medulla was blocked paraffin and cut serial sections which were then stained 
Weil’s (1928) method and counterstained with eosin. Degeneration resulting from 
the lesion was sought Weil preparations pons, medulla and spinal cord 
animals surviving three months and over; material taken within six weeks 
operation was treated with Busch’s fluid and cut the freezing 


RESULTS. 


Thirty-four animals form the present series. Some them were kept 
and observed for year. Twenty-nine other animals survived, but not 
sufficiently long for our purpose. 

Unilateral pyramidal section.—In only two the animals were the 
lesions precisely circumscribed the pyramids with damage elsewhere. 
the others, the pyramid was either incompletely sectioned the medial 
fillet inferior olive were involved greater lesser degree. Com- 
parison their clinical pictures is, however, valuable source auxiliary 
evidence, and there the further possibility that some the acute effects 
pyramidal section may, fact, due temporary disturbance 
the medial fillet inferior olive. 

Our results are close agreement with those Marshall (1934). 
recovery from the the animal shows paresis the contra- 
lateral limbs and trying walk the contralateral limbs give way, with 
some Hopping and placing reactions are defective (Bard, 
1933) and the fore-paw shows some weakness flexion, when playing 
with ball. While this paresis clears few days, placing and 
hopping reactions are deficient for many months have made 
observations, namely twelve. When nursed, the manner described 
previous paper, with the rump the observer’s iap, the hind-limbs un- 
supported and the spine vertical, the affected limb, i.e. the contralateral, 
more extended, unless the animal perturbed and apprehensive, 
which event little, any difference between the two sides may seen 
unless the animal struggles. The extension can made much more 


cru remarquer seulement peu difficulté dans marche avant,” 
although his surgical approach was through the floor the 4th ventricle. 
Schiff, after unilateral bilateral section, chiefly rabbits, found 
more paralysis than would expected from operational injury the 
neck muscles. cut the pyramids approach between the atlas and 
foramen magnum. Starlinger found that his dogs could even taught 
simple tricks like “shaking hands” (Marquis, 1943). Ranson (1932) made 
observations ten acute preparations (cat), which there was unilateral 
pyramidal lesion. found hypertonus the extensors the affected 
limb but disability locomotion. 

Marshall (1934) observed some cats, with bilateral lesions, with 
unilateral lesions, over period of, most, thirty-two days. found 
the extensor muscles increased tonus which gradually passed away 
(Marshall, 1933, 1934, 1936). 

Tower (1935) although describing conditions her animals which seem 
point extensor hypertonus, nevertheless concluded that none was 
present, and interpreted her results absence flexion. Her inter- 
pretation has been criticized both Bucy (1936) and Ranson (1936). 


operation for section the medullary pyramids simple 
enough principle. The brain-stem approached through opening drilled 
the basi-occipital bone which exposed retraction the pharynx and larynx. 
The dura mater slit, the basilar artery retracted from its groove and the section 
practice, however, find that the operation, any rate the cat, carries 
high mortality unless certain essential precautions are taken. Our animals were 
with nembutal (40 mgm. per kg. body-weight) intraperitoneally, 
having one hour previously been given full dose atropine sulphate mgm./kg.) 
subcutaneously order reduce the risk cardiac arrest from stimulation the 
vagus nerve during operation. After local the glottis with 
per cent. procaine (later butyn per cent.), soft rubber endotracheal catheter was 
passed order prevent kinking the trachea reflex closure the glottis, 
should the larynx and superior laryngeal nerve stimulated manipulation 
during the operation. While the detailed anatomical pattern the basilar vessels 
variable, the main mid-line vessels are reasonably constant position and can 
slightly retracted allow access the middlemost fibres the pyramid. 
their retraction more than slight, lateral branches may torn and penetrating 
branches are torn, slow intramedullary may follow subsequently, with 
fatal results day two. milk diet for some days preceding operation 


advisable for the reduction risk hemorrhage. relatively avascular area 


the pyramid chosen for section. Even so, some obscured penetrating vessel 
may severed the section. The section made with Graefe knife while the 
basilar vessels are retracted gently blunt hook. 

The wound closed with single sutures the cervical fascia, and subcuticular 
stitches the 

Division single pyramid, under these conditions, carries with much 
lower mortality than division both pyramids one time, after which operation 
severe medullary seems increase the mortality risk. two-stage operation 
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Fic. Fic. 

Fics. and 3.—Serial sections medulla oblongata and pons from the cat 
with complete unilateral pyramidal section described the text. 

Fic. 1.—Section through the middle the lesion the left pyramid. Injury 
the trapezoid body minimal and the right pyramid intact. 

2.—Section just above the pyramidal decussation. The left pyramid 
completely degenerated. 

Fic. 3.—Section through the caudal end the pons. The left cortico-spinal 
bundle shrunken and partly degenerated. small amount ascending degener- 
ation present the medial fillet fibres sandwiched the lower three layers 
the trapezoid body. 

The spinal cord (not illustrated) showed, the opposite side, typical pyramid 
degeneration the dorsolateral 


| 


evident the Magnet reaction and the solid long-resisting type, 
without “clasp-knife” collapse. This very constant feature. Although 
may obtained normal limb, Magnus (1926) has pointed out, 
always much bolder and firmer the affected limb and may resist 
plantar pressure which exceeds the body-weight the animal, while 
the unaffected limb the resistance only about half. This hypertonia 
extensor muscles was measured frequent intervals and though declining 
somewhat from about the second sixth week, was always clearly defined 
when sought for nursing the animal quietly the knee the observer. 
are the opinion that this better method than the sling method 
whereby the animal suspended cradle, because less disturbing 
mentally the animal. Although the force extension the limb, 
measured spring dynamometer applied the pad until flexion 
imposed upon the limb, declines somewhat with the passage time, 
our impression that the extension maintained the better, the more 
completely circumscribed the pyramidal lesion. the pyramidal lesion 
incomplete, too deep, involving the medial fillet, inferior 
olive, then the limb’s extension likely decline somewhat, though 
nevertheless clearly elicitable and greater all times than the resistance 
the non-affected limb. parenthesis, may mentioned that Zand 
(1928, 1933, 1938) has made lesions the inferior olive and found the onset 
decerebrate rigidity prevented thereby. Although have made 
only few observations another series experiments, there some 
clear evidence that injury the inferior olive alone the fillet alone 
results atonia the contralateral limb. Hence lesion involving one 
the other structures well the pyramid tends redress the balance 
muscle-tone upset the pyramidal lesion alone and well might, 
severe enough, overbalance extension favour definite flexion. 
results when she found extensor hypertonia cats after pyramidal 
section, may have been due extensive injury both fillets, indeed 
suggested her figures and her mention that happening. 

few our own animals, absence marked hypertonia the 
first forty-eight hours after operation may have resulted from cedema 
spreading the olive fillet, since subsequently after forty-eight hours, 
hypertonia became characteristically evident and remained through the 
course observation. 

hypertonia after pyramidal section may also revealed 
when the animal made walk circular warm-water pipe in. 
diameter) ladder, instead the floor. agree with previous observers 
that, level floor, the gait may apparently normal and running 
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The fore-limb readings showed throughout that the right elbow was 
relatively hypertonic, but most other animals with pyramidal 
lesions, the hypertonia the contralateral fore-limb much less consider- 
able than that the contralateral hind-limb. this connection, 
interesting recall that Laughton (1928) found cats, after cortical 
ablations, more intense extensor rigidity the fore-limbs than the hind. 

was common with our animals observed over several months, the 
absolute reading for resistance flexion, after slight decline from about 
the second sixth week, subsequently increased with the passage time 
well the reading for the difference between the two hind-limbs. This 
may partly associated with the disappearance post-operative oedema 
which slow process the cat, but the increase absolute values is, 
our opinion, chiefly due simply increasing muscular development 
the limbs the animal reaching fuller maturity. the difference 
the readings that regard specially valuable becausé the mental 
state the animal, excitement and forth, may the time examina- 
tion add its quota equally the two sides, leaving unchanged the absolute 
difference between them. 

Effect small lesion the justifiable (though, 
believe, unfounded) criticism the results lesions the basal ganglia 
cats, which the pyramidal tract was intact, might levelled against 
our former experiments that field (Liddell and Phillips, 1939, 1940), 
became interesting observe the effect small direct insults the 
pyramidal tract only. remembered that the experiments 
which the basal ganglia were injured electrolysis, evidence 
pyramidal degeneration was ever detected. Although, 
explained, absence degeneration does not necessarily imply lack 
impairment function, was desirable inflict small definite lesions 
the pyramidal tract itself control some degree the evidence 
previously offered. after definite small lesion the pyramidal tract, 
some short-lasting hypertonia developed, accompanied histo- 
logical degeneration, would confirm our belief that long-enduring 
hypertonia extensor muscles after injury basal ganglia, without 
pyramidal degeneration, was genuine result the basal ganglia’s injury. 
That is, effect, result which now record. small stab the middle 
the pyramid, involving one-fifth the total fibres, produced detect- 
able degree hypertonia the contralateral limb any time although 
degenerated pyramidal fibres were subsequently found lower levels 
the cord. view the scattered arrangement pyramidal fibres 
the cat some fraction much less than one-fifth would represent the actual 


down stairease presents apparent difficulty though, fact, 
Tower has. pointed out, the limb walking may circumducted forward 
from the hip the end the extension phase the step, because 
deficient flexion. the warm-water pipe ladder the extension tendency 
clearly seen. The affected limb slips down off the pipe and remains 
protruded downwards, permanently for several seconds. 
zontal ladder with round rungs, the affected limb, when once the animal 
has been persuaded take some steps, not placed accurately the 
next rung, but misses several inches and then protruded helplessly 
downward, and may have replaced the observer prevent the 
animal falling off the ladder. The ladder test the most revealing 
disability which otherwise not observed normal walking. With 
practice, the disability tends diminish. Another test hypertonia 
the delayed flexor reflex. This delayed reflex, when elicited pinch 
the toe, has long latent period, and incompletely executed. Other 
evidence hypertonia which reliable and long-lasting the relative 
inability completely flex the limb struggling, and clearer the 
hind-limb than the fore- limb, where the mobility the pectoral girdle 
compensates for limb rigidity. 

all times the knee-jerk the affected limb has the brisk response 
and maintained extensor posture which associated with 
spasticity. 

The dynamometer readings preparation which the pyramidal 
tract one side was precisely sectioned without injury the other struc- 
tures except trifling the medial fillet (figs. may not given 
sample from our 

Operated April 1941. Body-weight kg. Left pyramid sectioned. 


Difference 
April 11, hind, resistance forced flexion, 1-2 
l. ” ” ” 0-8 
] 9 1-0 f 
l 1-4 f 
Body- -weight close experiment kg. 
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number limb-fibres severed. Hence offer this auxiliary evidence 
support our earlier work. criticism this result which might 
made that this small pyramidal lesion did not involve any fibres proper 
the lower extremity. the cat, however, there much scatter 
fibres, observed making small excisions from the motor cortex, that 
any lesion seems certain affect some leg fibres. 

none our animals did the degree hypertonia run pari passu 
with the area the pyramidal lesion. mentioned above, small but 
definite lesion produced hypertonia. the other hand, large but 
incomplete lesion the tract may produce degree hypertonia which 
equal the body-weight the animal, and complete transection 
produces more than that. other words, large but incomplete lesion 
may produce the absolute degree hypertonia which obtainable 
this method. But should noted that higher degrees hypertonia, 
even better sustained, have been seen cats from whom there has been 
removed one cerebral hemisphere and all basal ganglia and basal tissues 
down the level the red nucleus (Liddell, 1937). 

bilateral pyramidal lesions reduplication the results unilateral 
lesions. Starlinger first showed for dogs, these preparations have 
detectable disability the ordinary muscular acts daily life. 
prising change their behaviour found when they are placed the 
horizontal ladder upon the horizontal pipe. once they become 
helplessly immobile, unable take step without slipping falling. This 
extra call their skill reveals the magnitude their clumsiness 
performing any act which calls for degree cortico-spinal co-ordination 
surpassing the mere rhythm ordinary walking (Graham Brown, 1914) 
smooth floor, running staircase. Their mental disquiet when 
upon the ladder reinforces the picture their helplessness that unusual 
position. with unilateral lesions, the disability tends diminish with 
the passage time. 

(1) The pyramidal tract cats has been severed just above the level the 


decussation and the animals have been observed subsequently for periods 
year. 

(2) Division single pyramid followed increased tone the extensor 
muscles the limbs, especially the hind. The increase tone 
permanent, and the resistance them forced flexion the same order 
the body-weight the animal. 

(3) Division both pyramids duplicates the picture contralateral rigidity. 

(4) Starlinger and others have found, the performance many muscular 
acts unimpaired, especially they are semi-automatic character. 
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THE NATURE TRANSIENT OUTBURSTS THE 
ELECTRO-ENCEPHALOGRAM EPILEPTICS. 


DENIS WILLIAMS. 
(From Military Hospital for Head Injuries.) 


Tue changes the (E.E.G.) associated with 
overt epileptic fits were first described Gibbs, Davis and Lennox (1935). 
Later Gibbs, Gibbs and Lennox (1938) related different patterns dis- 
charge seen the E.E.G. the different forms epileptic attack and 
this basis they divided the paroxysmal abnormal outbursts seen the 
E.E.G. into grand mal, petit mal, and psychomotor types. Other workers 
(Jasper and Kershman (1941) and Finley and Dines (1942)) have objected 
that the association particular pattern electrical discharge with 
specific form clinical attack not constant, and they have consequently 
suggested classifications the cerebral electrical disturbances which are 
descriptive the E.E.G. phenomena and not the clinical disturbances 
which may present the subject. Gibbs, Lennox and Gibbs (1943) 
have recently defended their classification stating that they have 
observed the E.E.G. during many fits all kinds, and that the E.E.G. 
changes witnessed during fit are constant for that type fit. For 
instance, momentary interruption consciousness, with little positive 
motor phenomena, accompanied rhythmic alternation slow 
and fas* wave with frequency about second—called wave and 
spike complex—while tonic-clonic fit associated with sudden outburst 
very fast waves which rapidly increase voltage and later give way 
bursts spikes related the clonic movements. They consequently call 
the wave and spike discharge petit mal activity, and the crescendo fast 
activity grand mal. argued with equal justification Jasper, Finley 
and their colleagues that many patients show one these kinds clinical 
fit and the other kind outburst the E.E.G., for instance the subject 
grand mal attacks may show only wave and spike outbursts upon the 
E.E.G., which would make the E.E.G. diagnosis petit mal epilepsy 
such case meaningless. fact the E.E.G. shows that several kinds 
epileptic disturbances may occur the same subject even more commonly 
than was recognized unaided clinical observation. The presence 
paroxysmal outburst the E.E.G. any the types which have been 
described (Gibbs and Gibbs, 1941; Jasper and Kershman, 1941) simply 
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indicates the presence epileptic activity and presumably warrants the 
diagnosis epilepsy patient who has had unexplained period 
unconsciousness. different patients different kinds epileptic disturb- 
ances seem affect consciousness behaviour more readily than 
others, those which the subject resistant being evident electrically, 
but having clinical accompaniment. Thus, even diagnosis 
epilepsy can decided interpretation the E.E.G. the clinical form 
that the attacks will take predicted. This observation does not 
necessarily affect the validity Gibbs’ conclusions but raises the whole 
question the status the the diagnosis epilepsy. 

the E.E.G. used simplify the diagnosis and help the 
treatment cerebral disorders, including epilepsy, its status must 
measured against the known clinical background and its terminology 
must not confuse the clinical worker. With expert clinical case taking 
the E.E.G. needed diagnostic aid only minority patients 
suspected having epilepsy, and there has been unfortunate tendency 
among some clinicians substitute laboratory report for careful 
history and examination. the available methods examination are 
complementary and the routine use the E.E.G. correlated with other 
clinical findings has advanced the knowledge epilepsy greatly. 
particular the presence electrical disturbances epileptic kind 
disorders which might not otherwise have been recognized epileptic 
has made the field epilepsy even wider than was suggested Gowers 
“The Borderland Epilepsy” (1907). For example, many patients who 
habitually faint after inoculation, postural change, the sight 
blood show paroxysmal outbursts indistinguishable from those seen 
epileptic, but would unwise use the diagnosis epilepsy for such 
patient who had only had faint fit response such specific 
trigger mechanism. Nevertheless ordinary clinical experience shows very 
clearly that some patients who have series apparently trivial and 
explicable syncopal attacks develop epilepsy later. Using the 
Rosenbaum and Maltby (1943) have shown that when convulsions compli- 
cate puerperal the E.E.G. shows changes indistinguishable from 
those constitutional epileptics, and Williams and Sweet (1944) have 
made similar observations upon patients who have had con- 
vulsions. the E.E.G. interpreted this way, the limits 
epilepsy will become wide make the term meaningless, and great 
care consequently required translating E.E.G. findings into clinical 
terminology. 

must made clear that far only those paroxysmal changes the 
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The epileptic E.E.G. may sometimes normal. When abnormality 
seen the changes may divided into “seizure” and 
disturbances. The seizure records are always abnormal and represent 
disturbances associated with clinical attack which have the same 
form without overt attack, while the inter-seizure records may may 
not normal. The inter-seizure abnormalities have been considered 
non-specific, they cannot differentiated from similar abnormalities 
seen least tenth the normal population (Williams, 1941; Gibbs 
and Lennox, 1943) and much higher proportion subjects other 
behaviour disorders such neuroses (Williams, 1941) psychopathic 
states (Hill and Watterson, 1942). The character the abnormal inter- 
seizure record epilepsy that apparently unsystematized mixture 
abnormal waves different frequencies and voltages (fig. and 
while superimposed upon this the episodic seizure discharges may seen 
(figs. and 3). The purpose this investigation try establish 
the relationship between the appearance episodic discharges the 
E.E.G. and the liability the subject epileptic attacks. The investiga- 
tion has consequently included the study conditions known give rise 
epilepsy well epilepsy itself. 


The methods employed fell under three 

(1) The experimental induction epileptic attacks constant stimulus 
constant experimental this purpose search was made for patient 
whom recognizable attacks could induced constant interval after highly 
specific stimulus. Such patient would present experimental situation where 
constant stimulus-response component would make reasonably certain that any 
disturbance seen the E.E.G. was epileptic nature. 

(2) The examination the E.E.G.s epileptics and various control groups, 
for the presence paroxysmal outbursts and other abnormal features. The 843 
subjects who were used were all from the services. They were (a) 275 epileptics 
whom fit had been witnessed; (b) 241 selected and healthy controls; (c) 113 
neurotics whose illness was mainly determined constitutional factors; (d) 214 
with old head injuries. 

The groups are described detail later. 

(3) study individual patients with abnormal states which are very often 
associated with subjects included the near relatives epileptics, 
and patients with toxic states and such cerebral disorders tumours, degenerations, 
infections injuries, whom fits had not commenced before the first E.E.G. was 
recorded. was considered that these cases might provide evidence whether not 
paroxysmal disturbances the E.E.G. represented epileptic liability subjects 
who had not had fit. The cases selected are briefly described later the paper. 

The examination was carried out all cases with three channel Grass ink- 
writing E.E.G., the electrodes, electrode placing, and conditions recording being 
identical with those described already (Williams, and similar those 
many laboratories. 
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E.E.G. which are either associated with visible changes behaviour, 
which the absence alterations consciousness 
characteristic called “larval” epileptic attacks, have been discussed. 
Such paroxysmal discharge the experience the present author 
very rare indeed anyone who has not already had faints fits. Gibbs 
al. (1943) only found the wave and spike phenomenon 500 
7,600 non-epileptic neurological patients and normals. such outburst 
observed there sometimes reason for suspecting liability epilepsy. 
for instance would the case the near relative epileptic, 
patient with evidence cerebral lesion. The great rarity these 
characteristic discharges otherwise normal subjects justifies the suspicion 
epileptic tendency and suggests that the disturbances are fact 
manifestation epileptic attack which has not caused obviously 
abnormal behaviour, clonic movement disturbed consciousness, and 
might called larval epileptic attack. 

There are, however, all sizes and shapes paroxysmal discharge, and 
there has been increasing attention the short lived and transient electrical 
disturbance, and specially the solitary fast waves—which are called spikes 
(Jasper and Kershman, 1941; Finley, Very often transient dis- 
turbance which has many the characteristics larval attack will 
seen without any clinical accompaniment epileptic subject although 
its short duration, low voltage, lack organization, indefinite nature 
not justify this description. these circumstances seems that 
although the discharge may represent epileptic activity, too evanescent 
used establish confirm the diagnosis epilepsy, upon which 
serious social and economic consequences may attend. Furthermore, 
transient disturbances similar nature have been described psychotic 
patients Finley and Campbell (1941), and Davis (1941). Nevertheless 
these small and transient abnormalities have seemed more and more 
important relation the diagnosis epilepsy, and the distinction 
between normal and abnormal E.E.G. now made upon features 
which would have been considered insignificant eight years ago, when 
the first epileptic changes were recognized. Gibbs and his colleagues have 
consequently been conservative defining the paroxysmal discharges 
which they associate with the different forms epileptic attack, and 
like most other workers they reserve their diagnosis for cases where the 
outbursts have sudden onset and ending, and such high voltage and 
characteristic wave form that their recognition certain. this present 
paper attention paid the less obvious transient disturbances the 
E.E.G. which are seen association with epilepsy, and whose status has 
not yet been defined. 
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SECONDS 


Fic. (Case 1).—Examples larval epileptic attacks induced closing the eyes 
command. There was stable dominant frequency second. opening 
the eyes there negative shift due eye movement followed period 
inhibition the dominant frequency. fraction second after the slight 
positive shift caused closing the eyes much greater disturbance recorded. 
and this identical with the spontaneous attacks (fig. and represents 
larval epileptic attack. there are high voltage and second waves; 
high voltage second waves; high voltage second waves with little 
faster activity; burst fast (22 second) activity followed high voltage 
and second, superimposed upon lower voltage second waves; 
simply high voltage and second waves and solitary medium voltage 
second sine wave. 


LXVII. 


Fic. (Case spontaneous epileptic attacks. 
C % 
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RESULTS. 


(1) The experimental induction epileptic attacks constant 
stimulus constant experimental conditions. 


The following case fulfilled the requirements already outlined. 


Case year old air-gunner, apparently perfect health, had fit 
physical training class. The instructor who saw described generalized tonic- 
clonic fit with cyanosis, tongue biting and frothing the mouth. When seen 
medical officer shortly afterwards the patient was pale and was confused, his pupils 
were widely dilated and fixed light, his tendon-jerks were brisk 
flexor. Afterwards the boy was drowsy and had headache. His past health had 
been excellent but when years old had had attack which details were 


available, but which fell the ground unconscious without cause. direct 


questioning there had never been any other kind attack, nor had the patient 
ever been aware even momentary impairment consciousness. There was 
history fits, faints neurotic illness his family. 

examination, was alert, intelligent, and very co-operative. was well 


adjusted his duties. abnormal physical signs could found any system. 


X-rays the skull showed abnormality, the cerebrospinal fluid was normal 
all respects and the Wassermann reaction was negative both blood and 

Electro-encephalography: Routine examination 21.8.43: Records were obtained 
from eight positions each hemisphere with the patient rest. They showed 
stable dominant frequency second normal distribution upon steady 
baselines. These absolutely normal records were interrupted episodes “wave 
and spike” complexes with frequency second (fig. 1). They were 
symmetrically distributed the hemispheres and could recorded from all 
positions. Spontaneous attacks were recorded with the eyes closed, but not with 
them open, but was noticed that attack usually followed within second 
closing the eyes (fig. 2). form abnormal discharge was recorded, 
although incomplete forms the wave and spike discharge were encountered 
immediately after closing the eyes, place the more usual fully developed out- 
burst (fig. 2). 

Comment.—Evidence overt epilepsy this case was one witnessed 
grand mal attack and one doubtful attack infancy. The patient was 
found having spontaneous larval disturbances type usually 
associated with petit mal epilepsy and similar outbursts which were 
induced closing the eyes. 


Further investigation the larval disturbances were 
subsequently studied detail with the following results. The spontaneous disturb- 
ances always had wave and spike form and their frequency ranged from 
per minute. Their average duration was four seconds, and typical example 
seen fig. The reflex disturbances could only elicited highly specific 
stimulus. 

disturbances occurred only when the eyes were closed 
command, but never followed blinking spontaneous unconscious eye closing. They 
could not induced other commands—eye opening, ocular movement, conver- 
gence, opening the mouth, speaking purposive movements the limbs—nor did 
visual attention sudden bright beam light provoke them. Pain, noise, mental 
exercise and emotion were all equally ineffective. 
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(2) Examination the E.E.G.s epileptics and control groups 
shown the first section the results that paroxysmal 
disturbances the E.E.G., however transient, represent epileptic 
activity selected subject, necessary observe the incidence 
these outbursts large number epileptics and other control subjects. 
The groups used have been listed under Method. greater detail they 
were 

(a) healthy Service men whom diagnosis 
idiopathic epilepsy had been made after observation least one fit. They had 
all been earning their living prior service and few had had many fits before 
enlistment. Their ages ranged from 40, the great majority being the early 
twenties. should observed that these epileptics are not comparable with those 
described many other workers, since they not include patients institutions, 
the habitués neurological out-patient departments, those epileptics who are 
unable earn their livelihood. 

(b) 241 normal were and V.A.D. personnel, healthy 
aircrew, and serving men referred with such disorders sciatica and peripheral 
nerve injuries, the same age-group the epileptics. Like the first group these 
controls had passed through the test selection into the Services. 

(c) were Service men the same age, selected because 
they had evident physical abnormality, evidence epilepsy, and because the 
environmental causes for their neuroses were trivial. Most showed neurotic traits 
their past history that their families. They were the main inadequate 
unstable personalities who had anxiety states, depression hysteria. Psychopaths 
(Henderson, 1939) were excluded from this group. 

(d) 282 patients with post-traumatic symptoms the time examination. These 
included cases open and closed head injuries all grades severity, except that 
trivial concussion was excluded, They were all examined more than three months 
after the injury. per cent. them had had post-traumatic epileptic attacks. 


will seen that the groups are similar each other all respects 
except the nature their illness. 

The E.E.G. records were examined without reference the diagnosis 
case notes and decision was made whether not they were 
normal. not normal was decided that the abnormality was (a) not 
specifically epileptic, (b) contained larval epileptic outbursts, (c) contained 
other paroxysmal outbursts. The criteria normality have been dis- 
cussed before (Williams, and conform closely those adopted 
others. considered more important include group normal 
controls for comparison than attempt define the standards adopted 
for the normal E.E.G. This particularly important when comparing 
the results laboratories which slightly different methods record- 
ing are used. 

larval epileptic disturbances are meant transitory outbursts high 
voltage abnormal waves having sudden beginning and ending and 
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Response.—Character: The normal response was ‘wave and spike” outburst, 
but fig. shows that many variations and incomplete forms were seen. 
some, single sine wave occurred, others isolated spike, yet again run 
low voltage second waves merely disturbed the baseline and disorganized 
the dominant frequency, while other occasions there was simply negative shift 
the baseline similar the slow “after discharge” characteristic the epileptic 
outburst, although there was evidence preceding disturbance. The duration 
these outbursts ranged from zero four seconds. The frequency the waves 
and spikes varied around second and their voltage also varied (see figs. and 2). 

Time commonly the discharge began within 0-3 second 
closing the eyes. The longest delay was second. 

Frequency.—A discharge followed closing the eyes roughly three quarters 
all occasions—this varied different counts from per cent. The response 
fatigued, for the patient sat quietly with eyes closed and was asked repeatedly 
open and close his eyes became extinguished after stimuli. rest 
about thirty seconds was necessary restore it, but distraction was more 
effective than time facilitating the response. 

Clinical accompaniment.—There was visible change expression 
behaviour with the patient sitting passively, but when counted rapidly, 
occasional momentary hesitation coincided with the outbursts. was not possible 
demonstrate any change awareness intellectual capacity, the disturb- 
ances were brief, but attempt demonstrate any increase reaction time 
(Schwab, 1939) showed that sustained attention inhibited them. The brief inter- 
ruption counting showed that the attacks sometimes did ruffle the surface con- 
sciousness although the subject had the past been unaware this. 

Low CO, increased the duration and voltage 
the induced outbursts and inhibited fatigue the response, but did not evoke 
spontaneous outbursts—the trigger was still necessary but its effects were enhanced. 

High CO, inhibited spontaneous attacks but did not reduce the number 
duration was reduced, and there was earlier extinc.ion 
the response. 

High pressure atmospheres) did not affect the number induced outbursts 
their Their duration was diminished. greatly reduced the 
number spontaneous disturbances. 

Attention inhibited the response completely. 


reflex disturbances behaved the same way spon- 
taneous wave and spike activity has been found response changes 


blood and blood gas tension (Gibbs, Lennox and Gibbs; Lennox and 


Behnke, 1936). The the trigger mechanism was not, however, 
affected these changes. view the highly specific trigger stimulus 
and the characteristic time relationship the epileptic response it, 
has been possible demonstrate that momentary and insignificant 
changes the E.E.G. suspected minimal epileptic discharges, 
behave all particulars the same manner the fully developed larval 
outburst. can, therefore, concluded that this case even the 
smallest paroxysmal outbursts described represent abnormal cerebral 


activity epileptic nature. 
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(ii) Larval epileptic disturbances, although they are observed over 
quarter epileptics, were not found all 560 non-epileptics, since 
the three patients with open head injuries who had larval disturbances 
also had clinical fits. 

(iii) Although paroxysmal outbursts, including larval epileptic disturb- 
ances, occur per cent. epileptics, they are only seen per 

(iv) These paroxysmal outbursts are about thirty times common 
the patients with head injuries the groups non-epileptics. They 
occur more frequently after penetrating wound the brain than after 
closed head injury. 

The main value the figures this table lies the difference 
between the group epileptic subjects and the non-epileptic control 
group. The differences between them have been found statistically 
significant. The proportion epileptics with larval epileptic outbursts 
about the same Gibbs, Gibbs and Lennox’s (1943) series, for they 
found per cent. with disturbances similar those described this 
paper. The incidence abnormal records this series (75 per cent.) 
slightly lower Gibbs, Gibbs and Lennox’s series (83 per cent.) and 
Finley and series (86 per cent.). That this may due slightly 
different standard adopted supported the observation that the former 
consider per cent. the records normal subjects abnormal, 
compared with per cent. the present series. The samples records 
illustrated Gibbs, Gibbs and Lennox’s paper suggest that some the 
doubtfully abnormal records with low voltage fast activity may have been 
considered normal this investigation and abnormal the others. 
Although such discrepancy would account for the slight difference 
standards obtained, likely that differences selection the groups 
subjects also causal. The present subjects, who had all been selected for 
military service were otherwise healthy, intelligent and active men who had 
had very few fits, while the subjects the other investigations were from 
civilian neurological and psychiatric hospitals and were unselected 
sample the civil ‘epileptic population. factor con- 
sidered that the recording method. the present series cases 
paired “bipolar” leads, recording potential differences between two points 
the convexity, were used conformity with the technique adopted 
most laboratories this country, whereas most American workers 
compare the potential changes leads the convexity and the ear. 
The ear lead does not constitute indifferent electrode but conducts 
potential changes wide area the temporal lobe well from 


DENIS WILLIAMS 


conforming one the organized patterns described Gibbs and 
Gibbs (1941), Jasper and Kershman (1941) and others. They included high 
voltage second sine waves, wave and spike forms and their 
variants, outbursts monophasic waves, high voltage second 
was made divide them into “grand mal,” “petit mal,” “psycho- 
types, for reasons already stated. 

“other paroxysmal outbursts” are meant all other transitory dis- 
turbances kind usually associated with epilepsy, which were not 
sufficiently well defined warrant inclusion the group larval 
epileptic attacks. That say their voltage was low, their duration 
short, their beginning and ending indefinite their wave forms incon- 
stant. contrast other non-specific abnormal features the E.E.G. 
these disturbances had other qualities associated with epileptic outbursts. 
They occurred more than once, were episodic and stood out clearly from 
the surrounding record because their wave form the amplitude 
the waves. Examples larval disturbances and other paroxysmal 
outbursts are seen figs. 10. will seen that the smaller outbursts 
may contain all the wave forms which have been described the larger, 
larval outbursts (Gibbs and Gibbs, fully developed larval 


outburst may recorded from all points both hemispheres, whereas 
the small paroxysmal outbursts are more often confined small areas 


the brain. 
The results this part the investigation are contained the follow- 


ing 


Percentage Cases 
Total Larval Other 
abnormal epileptic paroxysmal 
Subjects Number disturbances outbursts 


Epileptics 275 
Head Injuries 
104 


110 

214 

Neurotics 113 

Normals 241 
Normals with 

354 


this table the difference between the proportion cases showing 
larval epileptic disturbances and other paroxysmal outbursts the E.E.G. 
the epileptics, compared with neurotics and normals, found 
highly significant. The important facts relating the present series 

(i) abnormal E.E.G. six times common epileptic 
normal. 


| 
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(2) With epileptic tendency resulting from: 
(a) Tumour—a deep glioma; (b) degeneration—traumatic cortical atrophy; 
(c) infection—osteomyelitis the skull; (d) injury—open and closed head 
injury with and without overt fits. 

Occasionally one fortunate recording E.E.G. subject who 
later develops epilepsy, patient with gross cerebral lesion shows 
changes the E.E.G. indistinguishable from those seen epileptic 
attacks. The more common kinds disorder which this may occur 
are represented the six cases which are briefly quoted below. must 
made quite clear that conclusion being drawn from any one 
these cases alone since they are subject the criticism inevitable the 
circumstances, that E.E.G. was not recorded before the abnormal 
state arose. The inferences which are made upon the evidence produced 
these cases are simply used support the other experimental and 
statistical evidence used the argument. 


(1) Epileptic Tendency. 


(a) Case 2.—A typist, aged 17, had had petit mal attacks since infancy. They 
were very frequent, but were brief that they did not interfere with her life 
occupation. She had also had grand mal fits. She was intelligent and was 
physically normal. There was family history epilepsy. Her sibling was 
identical twin, who had never had any suspicion faint fit. There was 
history epilepsy the family, and neither twin had had birth injury any 
serious illness. 

Electro-encephalography: The Epileptic twin showed that normal record 
with dominant frequency second was interrupted once twice 
minute prolonged outburst high voltage second wave and spike com- 
plexes, typical larval attacks, which sample seen fig. The Normal twin 
showed identical record with dominant frequency second, also inter- 
rupted once twice minute runs high voltage second wave and spike 
complexes. These outbursts only differed from those ‘of the sibling having 
shorter duration, averaging three seconds compared with six seconds (fig. 3). 
Simultaneous records were made from the twins rest and during and after 
overbreathing the same duration and intensity. Both had one larval attack 
towards the end overbreathing, and attacks occurred thirty seconds one and 
thirty-one seconds the other after overbreathing had ceased (fig. 3). Again, the 
larval attack the normal twin was little shorter than that the epileptic (fig. 2). 


Comment.—These twins both showed inborn tendency epilepsy 
the E.E.G. The kind larval attacks they showed the E.E.G., their 
frequency and their degree sensitivity acapnia were the same. The 
only difference was that one the attacks interrupted consciousness. 
Schwab (1939) has shown that this only relative and that wave and spike 
outbursts are fact associated with changes behaviour which can 
demonstrated special methods. important that the apparently 
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other tissues. The result more complex record, which not strictly 
comparable with those obtained with bipolar leads. 


The incidence paroxysmal outbursts the present normal and 
neurotic groups very small indeed, and similar with that found 
Gibbs, Gibbs and Lennox (1943), but the present series cases were 
seen non-epileptics having “clearly evident seizure discharge high 
voltage waves” sufficient justify diagnosis epilepsy. course 
quite impossible draw sharp distinction between larval epileptic out- 
bursts and less well-defined paroxysms, but practice the 
kind defined this paper larval disturbances are considered sufficiently 
distinctive used establish the diagnosis epilepsy. will 
noticed that attempt has been made use the division epileptic 


changes the E.E.G. based localization adopted Jasper 


Kershman. This simply because the localization the discharges 
not under consideration the present paper. The table shows that 
larval epileptic outbursts did not occur the groups non-epileptics, 
while the three patients with open head injuries who showed these changes 
had already developed fits. also shows that the smaller paroxysmal 
outbursts very rarely occur normals neurotics, whereas they are 
comparatively common patients with head injuries, particularly 
those with penetrating injuries, about half whom traumatic epilepsy 
occurs sooner later (Ascroft, 1941). 


Case shows that even minute paroxysmal changes may represent 
epileptic activity. statistical analysis large groups cases seems 
show that only rarely that this not the case, but also shows 
that comparing the abnormal groups there direct relationship 
between the expected occurrence epilepsy and the presence 
paroxysmal discharges the E.E.G. 


(3) study individual patients with states frequently associated 
with section concerns some cases representative 
group highly selected from about 8,000 patients examined electro- 
encephalography, whom the likelihood epilepsy supervening was 
considered great, and whom paroxysmal discharges were observed 
the E.E.G. either the absence overt epileptic attacks before they 
commenced. 

The cases fall into the following 


(1) With constitutional epileptic tendency: (a) The apparently nor- 
mal identical twin epileptic; (b) fit induced accidentally 
minute dose camphor. 
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NORMAL TWIN 


SECONDS 


Fic. (Case 2).—Records taken from the subject and from her epileptic twin. 
Two larval attacks with second wave and spike complex are recorded from 
all leads the epileptic. attack with identical wave form and distribution 
recorded from the apparently normal twin. Its duration midway between that 
the outbursts the epileptic twin. The epileptic had her eyes closed, the normal 
had hers open, which explains the difference the inter-seizure record. The third 
strip shows E.E.G.s recorded simultaneously from both twins twenty-five thirty- 
eight seconds after synchronous and similar hyperventilation had ceased. The 
inter-seizure records are identical the two twins. wave and spike outburst 
began thirty seconds after cessation overbreathing and lasted for three and 
half seconds the normal twin and similar outburst began one and half 
seconds after and lasted for five seconds the epileptic twin. 


normal twin the only non-epileptic examined this laboratory who 
has shown larval epileptic disturbance. 


(b) fit induced accidentally minute dose camphor. Case 3.—An 
R.C.A.F. wireless operator, aged 20, took drachm liniment containing gr. 
camphor tea mouth cure cold. Seventy-five minutes later had three 
petit mal attacks, followed few minutes major tonic-clonic fit with five 
minutes unconsciousness and tongue biting. This was followed thirty minutes’ 
confusion. had never had fit before, and his family history was clear. His 
past health had been excellent and full examination was normal. 


Ul 


EPILEPTIC TWIN 

‘ 
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Two weeks after the fits the was quite abnormal. 
Throughout the record there were irregular slow waves with frequencies ranging 
from second, and there were short runs high voltage abnormal waves 
which were thought represent epileptic activity (fig. 4a). Three months later the 
showed change. There were again several. outbursts high voltage 
very suggestive epileptic activity (fig. 


nm 


Ol 
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Fic. (Case 3).—E.E.G.s recorded from similar positions two weeks (A) and 
three and half months (B) after the grand mal attack. The records are similar 
and both show outbursts moderately high voltage abnormal waves, ranging from 


this case the ingestion the minimum pharmaceutical dose 
camphor mouth was followed convulsions. Even intravenous 
injection very much greater dose camphor its analogues re- 
produce convulsion, the minimum effective dose metrazol 
adult this patient’s weight being about gr. 

Comment.—The paroxysmal outbursts the E.E.G. persisted for 
three months after the fit and very likely that they were present prior 
it, since persistent epileptic changes have not been seen similar cir- 
cumstances large numbers subjects therapeutic metrazol con- 
vulsions (Knott al., without the E.E.G. evidence the only 
reasonable explanation convulsion caused gr. camphor 
would that the patient was highly susceptible convulsions. This 
conclusion appears confirmed the E.E.G. since was having 
outbursts epileptic nature his E.E.G. two and twelve weeks after 
the convulsion. These outbursts could not have been due the action 
convulsant drug and they consequently indicated that was man 
who although had never had fit, had convulsive tendency, which 
may well have remained unrecognized. 
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(2) Symptomatic with paroxysmal outbursts the E.E.G. 


the absence overt fits. 


(a) Cerebral tumour. Case 4.—A young Army officer had had headaches, visual 
failure and unsteadiness walking for three months. had homonymous left 
lower quadrantic field defect, bilateral and mild left hemiparesis 
with slight cortical sensory loss. Ventriculography showed large space occupying 
lesion the region the right thalamus, distorting the floor the body and 
temporal the right lateral ventricle. was found malignant glioma. 

Electro-encephalography showed two kinds abnormality. The first was focal 
disturbance the posterior part the right hemisphere. This extended over wide 
area, from the vertex the temporal region. The voltage the abnormal waves 
was low and their frequency was second. These changes were thought 
represent slight degree cerebral disturbance, and due deep right 
cerebral lesion. The second kind abnormality was the presence well-defined 


outbursts high voltage second waves, symmetrically distributed both 


frontal poles. This disturbance was described the report “epileptic” nature 


(fig. 5). 


(Case infiltrating glioma.) E.E.G.s recorded from three similar 
positions each hemisphere. Frontal leads show bursts high voltage second 
waves indistinguishable from epileptic outbursts. leads show 
unstable dominant frequency disturbed, particularly the right side, 
second waves low voltage. 


Comment.—Experience shows that cerebral tumours both 
kind and this position often cause fits. this case the tumour was 
associated with paroxysmal outbursts the E.E.G. the absence 
overt fits. Many E.E.G. records this type have been seen patients 
with cerebral tumours who have had fits. concluded that this case 
happened investigated earlier stage the abnormal process 
which ends convulsions than usually the case, since practically 
certain that the outbursts second waves were epileptic nature. 

(b) Cerebral degeneration. Case 5.—A Canadian corporal, aged 40, had 
severe closed head injury with amnesia week. recovered rapidly and 


ultimately returned duty.. Three months later began have headaches, 
fatiguability, unsteadiness the upper limbs and difficulty walking. Seven 
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months after the accident progressive intellectual loss and personality change were 
noted. this time physical signs were unsustained nystagmus, inco-ordination 
all limbs, sluggish abdominal reflexes and doubtful extensor plantar responses. 
Encephalography showed bilateral frontal lobe atrophy with dilatation the lateral 
ventricles, particularly the frontal region and excessive amount air the sulci, 
and severe cerebellar atrophy. The man’s past health had been good and there 
was family history fits degenerative disorders the nervous system. 

Electro-encephalography showed stable dominant frequency second 
normal distribution. The records from the frontal lobes showed frequent outbursts 
abnormal fast activity, consisting second sine waves, and lasting for half 
two seconds. These paroxysmal outbursts (fig. were reminiscent epileptic 
activity. 


Fic. (Case degeneration.) Bursts high voltage second 
waves are seen records from the frontal lobes. Some these disturbances are 
also recorded far back the occiput. 


Comment.—Paroxysmal outbursts abnormal fast activity were re- 
corded from both frontal lobes seven months after severe head injury 
patient who was showing evidences progressive atrophy the 
cerebrum, particularly affecting the frontal lobes. 


(c) Cranial infection. sergeant, aged 31, had had osteitis the 
occipital bone for eight years. began with two attacks cellulitis the neck, 
the second which three large sequestra were removed from the occipital bone 
and much granulation tissue curetted. Six years later after slight occipital injury 
the osteomyelitis recurred, and was followed intermittent purulent discharge, 
which continued for two years. During this time developed increasingly severe 
headaches throbbing type. Because these was admitted hospital. 
abnormal signs were found the C.N.S. The fields were full and the 
was normal, its pressure being only mm. X-ray showed sclerosis and sequestra- 
tion the left side the occipital bone and further sequestrum was removed. 
had never had any fits faints, 

Electro-encephalography showed abnormal records. was unstable 
dominant frequency centring second, but the left side this was inter- 
rupted isolated sine waves with frequency second sine wave complexes 
medium voltage beginning the occipital lobe but sometimes being propagated 
throughout the hemisphere (fig. 7). 


Comment.—Chronic osteomyelitis the skull, the absence other 
evidence intracranial involvement was associated with E.E.G. show- 
ing changes similar those found epilepsy. Intracranial changes such 
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(Case 6).—(Chronic osteomyelitis skull.) Records from similar positions 
both hemispheres show stable second wave upon series steady base- 
lines. This rhythm disturbed the left side (the side the lesion) isolated 
sine waves with frequency second with higher voltage, and com- 
plexes made medium voltage and second sine waves reminiscent 
“slow waves and spikes.” 


granulations and venous thromboses have been found unexpectedly 
cases osteomyelitis the skull without evidence focal 
damage the C.N.S. The changes seen the E.E.G. this case may have 
represented constitutional kind disorder, but more likely that 
they were due intracranial spread the infection, which also causes 
the intractable headaches. 


(d) Cerebral trauma.—The electro-encephalographic changes produced 
the acute effects cerebral injury, and those which persist the 
cerebral state, have already been described 
(Williams, 1941, and while the changes seen traumatic epilepsy 
will dealt with later communication. During examination 
several thousand cases head injury examples all stages 
development traumatic epilepsy have been met. The presence runs 
high voltage second sine waves the early stages recovery from 
head injury has already been described (Williams, 1941 (a)) and the 
similarity between these rhythms and those epilepsy has been noted. 
But these episodic changes invariably subside and with uncomplicated 
recovery usual for the E.E.G. records return their normal state. 
some cases secondary changes arise later, and these changes often have 
the paroxysmal nature and the general characteristics epileptic out- 
bursts. They are found circumstances which are known con- 
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ducive epilepsy and almost every case clinical fits are also present. 
Occasionally, however, one has been fortunate enough record these 
before epileptic attacks have supervened, and these cases the 
first fit has confirmed the view that the changes the E.E.G. which had 
occurred late result the trauma were epileptic nature. other 
cases where the head injury has not been followed epileptic attacks 
but has given rise paroxysmal outbursts the E.E.G., the trauma was 
such that the likelihood epilepsy developing later was considerable, as, 
for example, after penetrating gunshot wound with infection. some 
cases, the development such outbursts the E.E.G. was observed over 
period months, from their earliest appearance few low voltage 
fast waves, through the stage fully developed larval attacks, even lead- 
ing the end epileptic attack. others again after severe head 
injury the records have steadily deteriorated and have become indistin- 
guishable from those established epileptics. From the observation 
such cases has consequently seemed that the development 
traumatic epileptic state could sometimes visualized before clinical 
attacks were witnessed. cases illustrating the different 
phases this process will now briefly described. 


Case severe open head injury followed paroxysmal outbursts the 
E.E.G. 


private, aged 27, sustained head injury car accident for which 
had amnesia lasting two three days. large depressed fracture the left 
frontal bone was explored and elevated, and other lacerations excised. was 
bed eight weeks and then developed flexing the neck. Three months 
after the accident there were abnormal signs the but there was some 
impairment recall. There were extensive fractures the left frontal bone, with 
pulsating swelling the forehead. There was nothing note his past 
family history. The patient made fair recovery, and returned limited duty 
five months after the accident. 


Electro-encephalography: Three months after the injury otherwise normal 
series records contained repeated runs high voltage second waves the 
left frontal region, around the bone defect. The voltage this abnormal activity 
increased half second {fig. 8). was thought the time represent epileptic 
activity. 


Comment.—-This the case man who showed changes the 
E.E.G. indistinguishable from those seen epilepsy, the neighbourhood 
the bone defect three months after severe open head injury. The 
E.E.G. was otherwise normal. The man had not any clinical evidence 


epilepsy. 
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SECONDS 

Fic. (Case 7).—Records from the neighbourhood the left frontal bone defect 
show prolonged bursts high voltage second waves, indistinguishable from 
those seen the beginning grand mal attack. Records from similar positions 
the right side are normal. The higher voltage the dominant frequency 
the left due the bone defect. There are abnormal slow waves the 
neighbourhood the area cerebral damage. 


Case 8.—A severe closed head injury followed improvement steady 
deterioration the 

sergeant, aged 24, had very severe closed head injury after which was 
observed hospital for eight months and followed for three years. had 
retrograde amnesia six days and post traumatic amnesia seven weeks. 
bled from his right ear and fracture the maxilla and immediately after 
the accident had right facial weakness and extensor plantar response the 
left, but after week was sign free. Early traumatic delirium was followed 
confusion, disorientation, confabulation and irritability for eight weeks. The 
mental state gradually improved, but even discharge eight months after the 
accident there was personality change with memory loss, intellectual defect, lack 
insight, headaches and liability rapid changes mood. Air replacement 
five months after the accident showed normal ventricular system. went back 
light duty but was returned hospital within month with increase all 
his symptoms. was invalided year after the accident, and follow-up has 
shown that three years after the accident still inefficient clerical employment 
and although still improving, has memory defect and difficulty con- 
centrating. had had fits. His past health had been good and used 
intelligent, efficient and dynamic. There was family history fits, faints 
neurosis. Details this case have already been published (Case 196 Williams, 
1941 (a)). 

Electro-encephalography: Serial records were made occasions the 
eight months following the accident. Summaries the findings all records, 
written four months and eight months after the injury, were follows: has 
been most interesting change the character the records throughout the first 
three months recovery. Initially there were persistent waves with period 
one second and unusually high voltage which occupied the whole both 
hemispheres, the exclusion any faster frequencies. There was improvement 
the first month, when the abnormal waves became less persistent and short runs 
second frequency appeared. The voltage the abnormal waves fell, and 


ELECTRO-ENCEPHALOGRAM EPILEPTICS 


further fortnight the records showed irregular admixture waves varying 
from second, upon baseline which undulated with frequency about 
one cycle second. this time there were occasional very high voltage cycle 
waves. fortnight later the record had improved much that showed 
straight baseline with low voltage second waves and slight undulations 
second. The improvement was maintained until two months after the accident. 
Then the abnormal waves increased voltage throughout the hemispheres and 
within week the records had taken entirely new appearance. There were 
times relatively high voltage second waves all leads, with random mixture 
waves between and second, whose general characteristics were very 
reminiscent the record epileptic subject.” 

The records the subsequent four months showed that “the generalized 
abnormal changes have persisted and have become even more evident. all leads 
there are invariably high voltage waves with frequencies ranging from 


MONTHS 


WEEKS 


FRONTO ~PARIETAL 
SECONDS 


Fic. (Case 8).—E.E.G. records made week, five weeks, eight months and 
twelve months after the severe head injury. The first record (A), limited one 
lead because abrasions, shows gross disorder, with high voltage second 
waves. five weeks (B), there great improvement, there medium voltage 
dominant frequency and the abnormal slow waves have become inconspicuous. 
eight months (C) the records have deteriorated, and there are now runs high 
voltage second waves, superimposed upon grossly abnormal record. This 
condition has persisted year after the injury (D). 
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second, which are mixed random manner, giving the appearance short 
epileptic outbursts, while the last record the abnormality was very marked and 
was greatly accentuated overbreathing. The records were now quite typical 
the between seizure record epileptic although the patient had never had fit. 
local disturbance could found (fig. 9d). 


Comment.—This the case man who had sustained unusually 
severe head injury. There was evidence local cerebral damage, but 
there was profound disturbance personality, memory and intellect. 
improved slowly over three years. The E.E.G. showed gross abnor- 
mality first, but this subsided and the record was approaching normal 
after two months. then deteriorated over month and remained 
abnormal afterwards. The abnormality was identical with that 
epileptic. 

These last two cases are representative head injuries kinds that are 
particularly likely followed traumatic epilepsy, and which show 
changes the E.E.G. indistinguishable from those seen epileptics. 

Cases and 10.—Cases open and closed head injuries which gave rise 
epileptic changes the E.E.G. followed later overt fits. 


Case Open head injury.—A senior N.C.O. aged 35, was injured Mills 
bomb and had two penetrating wounds the brain, the right frontal and 
temporal regions. There was delayed amnesia. hospital brain tissue was found 
oozing from the frontal wound and X-rays showed bone and bomb fragments 
the frontal lobe. The wounds were immediately cleaned, and foreign bodies and 
obviously damaged brain were removed. After this, the patient developed papil- 
and mild left hemiparesis. was given phenobarbital gr. b.d. and 
made steady recovery, and hemiparesis cleared up; became symptom and 
sign free and was returned duty home. The N.C.O.’s years’ service record 
had been excellent and his past health had been good. There was personal 
family history fits faints. 

Electro-encephalography three weeks after the accident while the patient still 
had slight left hemiparesis, showed dominant frequency second, with 
low voltage second waves the right temporal region. There were low voltage 
second waves the neighbourhood the frontal bone defect. records 
showed runs second waves. These runs lasted for half one second, and 
were particularly well seen the frontal and parietal lobes. They sometimes 
occurred synchronously throughout the hemispheres. They were considered 
abnormal and reminiscent epileptic outbursts (fig. 10a). 

The patient went rehabilitation centre ten weeks after the injury and 
light duties four weeks later. Headaches developed, could not concentrate, his 
memory was bad, and was inefficient. was depressed, irritable and short 
tempered. 

Immediately after leaving hospital (ten weeks after the injury) had attack. 
remembers rising from his table and then found himself the floor. There 
were witnesses but had very severe headache afterwards, was drowsy and 
went sleep. had similar attack while sitting three weeks later and had 
three further attacks the next four weeks. They all had sudden onset, was 
unaware falling and they were all followed headache and drowsiness. There 
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was tongue biting, other injury, incontinence. was readmitted 
hospital four months after the accident. There were abnormal signs the 
C.N.S. but there was abnormal fatigability, memory loss, and personality change. 
diagnosis post-traumatic state with traumatic epilepsy was made and invaliding 
was recommended. 

Electro-encephalography four months after the penetrating head injury showed 
similar changes those observed three weeks after the injury, but the outbursts 
abnormally fast waves had increased number, voltage and duration. the 
frontal lobes they persisted for several seconds and they had high voltage even 
the occipital regions. They were considered represent epileptic activity (fig. 


AFTER 


SECONDS 


Fic. (Case 9).—Records from identical positions and with similar technique 
seven weeks before and three weeks after the onset traumatic epilepsy. The 
lower record shows the symmetrical distribution the abnormal bursts fast 
activity the frontal lobes. The character the abnormal outbursts was the 
same before and after the onset fits. 


Comment.—This the case man with severe penetrating wound. 


the frontal lobe with indriven bone and metal, who had E.E.G. show- 
ing paroxysmal outbursts abnormally fast activity three weeks after 
the injury. These outbursts were bilateral and most easily seen the 
frontal lobes. Ten weeks after the injury began have attacks 
unconsciousness, thought epileptic, and when examined six weeks 
later the paroxysmal outbursts had increased number, duration and 
voltage, and were obviously larval epileptic disturbances. The develop- 
ment traumatic epilepsy was consequently observed before the first fit 
occurred. 
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Case 10. Closed head year old gunner was thrown ft. from 
moving scenic railway car the ground. was unconscious for ten hours and 
had amnesia twenty-two hours’ duration. There were abnormal physical 
signs the central nervous system any time and recovery was uneventful. There 
was fracture the skull. The patient had had fairly severe head injury three 
years before, from which had recovered fully but otherwise there was nothing 
note his past history. had never had any fit faint. has five siblings, 
one whom has epileptic fits. His parents are normal. 

E.E.G.s recorded three weeks after the injury were quite abnormal. “Both 
rest and after overbreathing there were outbursts irregular second waves 
underlying which was unstable dominant frequency second.” These out- 
bursts were very similar that seen epileptics. 

The patient was discharged sick leave and duty five weeks after the injury. 
Eleven weeks after the injury went back the Fair, watched the scenic railway 
and car came the place where had been thrown out felt giddy and 
fell unconscious the ground. was observed tonic-clonic fit with inconti- 
nence. awoke hospital, and was told had had fit. did not recall 
anything about it. 

Electro-encephalograms were recorded week later. There were again many 
abnormal wave forms, the records being identical with those recorded nine weeks 
previously. From the character the record and the persistence the abnormality 
was concluded that the changes were constitutionally determined and were not due 
the injury. 

Comment.—In this case man with family history epilepsy had 
fit viewing the scene accident which had sustained fairly 
severe head injury three months previously. There was family history 
epilepsy and his tendency convulsions was demonstrated 


paroxysmal outbursts the E.E.G.s recorded before and after his first fit. 


The results this investigation have fallen under three headings 

(a) known epileptic, under special experimental conditions was 
shown that the changes the E.E.G. representing epileptic disturbance 
may minimal degree and duration. 

series about 850 subjects, divided into groups 
patients with head injuries, neurotics and normals, fully developed larval 
epileptic disturbances were never found non-epileptic subjects. Less 
well defined paroxysmal outbursts were found only 200 non-epi- 
leptics, but were times common epileptics. Paroxysmal disturb- 
ances all kinds the E.E.G. are over hundred times common 
epileptics non-epileptics. 

(c) specially selected cases the presence paroxysmal outbursts 
seemed indicate inborn acquired tendency epilepsy. The only 
case 8,000 which wave and outburst was seen non-epileptic 
was the identical twin epileptic. 
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seems clear from these results that epileptic patient one 
suspected having epilepsy, transient disturbances the E.E.G. the 
kind already described are manifestations epileptic activity, and can 
used with confidence support the diagnosis epilepsy. The other, 
non-specific changes which have not episodic character cannot used 
the same way, they are more commonly seen with other behaviour 
disorders, neurotics, after head injury (Williams, 1941 (b) and (c)), 
psychopathic patients (Hill, and Watterson, 1942) and others. 

Outbursts abnormally fast activity have been described psychotic 
patients, notably schizophrenics and manic-depressives (Finley and Camp- 
bell, 1941) and association with neurological diseases, and the objection 
has consequently been raised (Finley, 1943) that this activity cannot 
therefore considered specifically epileptic. quite likely that two 
dissimilar pathological processes will produce similar end result, for this 
the case throughout medicine, where certain physical signs are common 
many diseases, but this does not preclude the reasoned correlation 
those signs with other and more specific evidences the disease process 
order establish diagnosis. The objection that the outbursts under 
discussion should not considered epileptic therefore untenable long 
non-psychotic subjects who are thought epileptic are under 
examination. Finley, Rose and Solomon (1942) examined the status 
the E.E.G. the diagnosis neurosyphilis, and the E.E.G.s many 
their patients with neurosyphilis contain paroxysmal outbursts indistin- 
guishable from those epileptics. About per cent. their cases had 
dementia paralytica but the authors not say how many them had had 
fits. Epileptic fits are common symptom dementia paralytica and the 
present results suggest that the paroxysmal disturbances which they found 
were manifestations the secondary epileptic changes which had taken 
place, and were not the direct result spirochetal infection. Finley (1943) 
later used these observations argue that since outbursts abnormal 
fast activity described Gibbs “grand mal activity” occurred 


neurosyphilis and were met other neurological disorders, 


was incorrect conclude that they were necessarily epileptic origin. 
The results the present investigation suggest rather that paroxysmal 
changes the E.E.G. patient with cerebral disease indicate serious 
liability epilepsy, which may either inborn, acquired result 


_of the disease. Silverman (1943) found slow wave and spike activity 


per cent. group criminal psychopaths. The present author has 
also seen episodes indistinguishable from those epileptics, psychopaths 
who show outbursts uncontrolled aggressive behaviour, and the question 
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arises what are the limits which must set the use the word 
epilepsy, since becoming increasingly evident that being used 
more and more inclusively. 

The tendency seek absolute diagnosis from the electro-encephalo- 
gram instead using elicit further physical signs which have 
studied with all the other signs disease unfortunate and the attempt 
correlate changes the E.E.G. with different disease processes has not 
been profitable. Investigation the significance single feature the 
E.E.G. which found several abnormal states offers more profitable 
approach. For instance, outbursts fast activity are seen barbiturate 
intoxication, some schizophrenics, some agitated depressions, epilep- 
tics, and patients with disorders likely produce epilepsy, such pene- 
trating head wounds and neurosyphilis. the patient has not had drugs and 
not psychotic, might expected that the outburst fast activity re- 
presents epileptic change, which may have been caused the head 
injury the spirocheete. beside the point that outburst similar 
that epileptic may caused another disorder from which the 
patient does not suffer. The results reported above seem justify this 
broader view, and suggest that when the possibility epilepsy under 
discussion transient outbursts the E.E.G. should considered evidence 
epileptical tendency. 

has already been pointed out that other control groups contain non- 
epileptic neurological patients and that them the incidence 
paroxysmal outbursts relatively higher than the present controls. 
may well that some these patients with neurological lesions are 
consequence the lesion potential epileptics who have not yet had 
attack, and that this potentiality being reflected the E.E.G. 

The results seem indicate that epileptic liability, either inborn 
acquired, sometimes can demonstrated the E.E.G., but seems 
clear that other factors are responsible for the onset fits after that 
liability has become established. Some these factors have been recog- 


nized clinical observation, but the mechanism most still obscure. 


effect distinction being made between latent epilepsy and active 
epilepsy. Evidence latent epilepsy has been seen many patients who 
have had single fit such provocative circumstances occur pro- 
longed hunger, fatigue exhaustion, during the hydration 
drinking episode, during prolonged hyperventilation, the anoxia 
high altitude flying, during and toxemia. these patients 
seems that latent tendency convulsions unmasked precipitant 
which would not cause convulsion another subject. The likelihood 
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epilepsy developing depends upon the degree the latent tendency 
well upon the severity the precipitant. This concept has been fully 
justified the past clinical experience, but the E.E.G. has now supplied 
objective evidence support it. The use the E.E.G. has resulted, 
explained early the paper, wider use the word epilepsy. This 
has been due the inclusion those patients with latent epileptic 
tendency whom the evidence active epilepsy has been limited one 
two periods unconsciousness, perhaps occurring under considerable 
provocation. The broadening the meaning epilepsy include these 
subjects with latent epileptic tendency well those with active epilepsy 
seems unwarrantable, and Lennox (1941), aware this, has suggested the 
phrase dysrhythmia.” This term merely describes effect 
the latent disorder, perhaps simply epiphenomenon related it, and 
seems undesirable use the present sense. Nevertheless now 
necessary distinguish clearly between the underlying and persistent 
abnormality “latent epilepsy,” and the final manifestation that abnor- 
mality, epileptic fit, name well fact. 


view the conflicting opinions which exist upon the status the 
E.E.G. the diagnosis epilepsy, the relationship paroxysmal outbursts 
the E.E.G. the presence overt fits has been studied. Emphasis has 
been placed upon the more evanescent disturbances seen the E.E.G., the 
significance which has not previously been fully demonstrated. 

The methods employed were: (a) selected subject study the 
forms paroxysmal disturbance elicited highly specific stimulus 
which had been found induce epileptic attacks. This might determine 
the relationship the most transient disturbances epilepsy. 

(b) 850 subjects, divided into groups idiopathic epileptics, patients 
with head injuries, neurotics, and normals, study the incidence larval 
outbursts, other transient disturbances, and other less well defined abnor- 
mality the E.E.G. This would determine the relationship these 
transient disturbances overt epilepsy. 

(c) highly selected group subjects with disorders usually 
associated with epilepsy, but whom fit had not occurred before the first 
E.E.G. record, observe the presence paroxysmal outbursts the 
E.E.G. This might indicate the relationship these transient disturb- 
ances liability epilepsy. 

The results showed that: (a) Even minute and evanescent disturbances 


might represent epileptic activity. 
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Fully developed larval disturbances were not found normal non- 
epileptics, with the exception the identical twin epileptic, but they 
occurred per cent. epileptics. Other paroxysmal outbursts occurred 
0°5 per cent. non-epileptics compared with per cent. epileptics. 
Thus paroxysmal disturbances all kinds are over 100 times common 

(c) Study the specially selected cases suggests that them the 
presence paroxysmal outbursts the E.E.G. indicates inborn 
acquired tendency epilepsy. 

These results have been related previous work and that other 
investigators. This has suggested that similar changes which have been 
described others the E.E.G. patients with different neurological 
disorders indicate that secondary change, usually associated with epilepsy, 
has arisen them. these circumstances seems that liability 
epilepsy should suspected even the absence fits. these 
changes occur epileptic patient suspected epilepsy, they 
should considered indicate epileptic activity, and when they occur 
apparently normal subjects they may similarly suspect. intermit- 
tent disturbances have been described patients with active psychosis, 
none whom were included the present investigation, these observa- 
tions are limited non-psychotic patients. With this limitation, the 
results seem show that epileptic liability, either inborn acquired, 
can demonstrated the E.E.G. although the presence actual 
epileptic fits depends many factors, the basis which not understood. 


The conception “latent” and “active” epilepsy, which has for long had 


clinical support, advanced the evidence which has been obtained from 
correlating clinical and electro-encephalographic data. held that the 
inclusion all these subjects under the heading “epileptic” undesir- 
able, and that the application established clinical terms this growing 
field should made cautiously. With further knowledge new nomen- 
clature will essential. 
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her habits. She showed response any approach beyond feeble and fatuous 
smile and turning the eyes the the sound. more severe spastic 
paraplegia developed and very pronounced nystagmus. During the last month 
life, she developed trophic sores over the areas pressure and occasional clonic 
spasms and choreiform movements. She died practically inanimate December, 
1941. 


The total duration the course was approximately nine years, one year longer 
than that her brother (Case other members the family the course has 
varied between two and thirteen years, with average eight years. 


EXAMINATION THE BRAIN AND SPINAL 


The brain and spinal cord presented external abnormality. 
section the cerebral hemispheres the only naked eye abnormality was 
diffuse greyish degeneration the centrum semiovale. This was nowhere 
complete Schilder’s disease, nor was the distinction between the 
sub-cortical arcuate fibres and the rest the white matter evident. 
was most pronounced the frontal lobes, but part the hemi- 
spheres appeared quite normal. sections stained the Weigert-Pal 
method, the myelinated fibres had nowhere entirely disappeared but 
everywhere stained poorly; some places they were greatly reduced 
number and the larger fibres appeared irregularly beaded. The more central 
areas were most affected but the myelin loss was very irregularly distri- 
buted. seemed most probable that this degeneration myelin, which 
was found associated also with some loss axons, was the result 
the vascular changes which were present. 

Sections various parts the cerebral hemispheres, brain-stem, cere- 
bellum and spinal cord were embedded celloidin and paraffin and 
stained with van Gieson’s counterstain, toluidin blue, 
Mallory’s phosphotungstic acid hematoxylin, Loyez myelin stain, the 
Gros-Bielschowsky method for axis cylinders and modified Bielschowsky 
technique for celloidin sections. Frozen sections the cornu Ammonis 
were also stained Bielschowsky’s method, and Hortega’s lithium 
carbonate method. These sections showed almost exactly similar lesions 
those found the case the sibling described the 1940 report. The 
lesions consisted (1) severe hyaline thickening the media the small 
arteries both the meninges and within the substance the brain and 
spinal cord, and (2) the presence peculiar plaque-like structures, often 
round small vessels capillaries, and most abundant the cornu Ammonis 
and the cerebellar cortex. 


(1) Hyaline medial degeneration the small arteries the brain and 
spinal cord did not appear quite universal but was very widespread. 


FORM PRESENILE DEMENTIA WITH 
SPASTIC PARALYSIS. 
McMENEMEY. 


1933 and 1940, under the above heading, described form 
familial presenile dementia which was associated with progressive 
paralysis the limbs, more especially the legs, and ataxia. The report 
1940 contained full clinical description three cases the same 
generation who were personally examined, and referred eight other 
cases, seven which occurred the two previous generations, who almost 
certainly suffered from the same malady. This was illustrated family 
tree. One the cases clinically observed (Case the 1940 report) came 
autopsy and full account the histo-pathological changes the 
central nervous system was given. This case presented combination 
clinical features and pathological changes quite unlike any condition 
previously recorded the literature. 


Case B.) the 1940 report (No. the family tree, and younger 
sister the original case that came autopsy) has since died and has been 
possible carry out pathological examination. The brain and spinal cord were 


found show lesions with those the sibling (Case and No. the 


family tree) previously described but were rather more pronounced and more 

full clinical description the case (Case 1940 was given the report 
that year. Her age was and the main clinical features were (1) Mental state: 
prevailing emotional tone cheerful; easily amused; attention variable; intelligence 
poor; memory defective especially for recent events; disorientated and lacking 
interest and any attempt occupation. (2) Physical examination: Speech slow 
and slurred; slight horizontal nystagmus; arms slightly spastic with exaggerated 
deep reflexes but with full range movement and fair co-ordination. Gait ataxic 
widened base with short and hesitant steps and only possible with support; 
legs spastic with moderate range movement and reduced power; knee and ankle 
jerks exaggerated with bilateral ankle clonus and indefinite plantar responses. Heart 
normal; pulse 84, regular, and blood-pressure 150/90. Other systems normal. Cere- 
brospinal fluid: Pressure 110 mm.; cells normal; total protein mg. per cent.; 
Wassermann reaction negative and Lange 2222100000. Radiographic examination 
skull negative. Air encephalogram showed general dilatation the ventricles 
similar degree that seen autopsy the sibling (Case 1). 

The patient gradually became increasingly demented, disorientated and dirty 
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and this was surrounded slight condensation the neuroglial fibres 
which passed into the plaque. This central core stained orange with van 
Gieson’s counterstain and was strongly argentophil. may have repre- 
sented hyalinized and obliterated capillary, but these plaque-like 
structures the cornu Ammonis and inferior olive were all rounded 
oval this explanation not entirely satisfactory. Some the smaller 
plaques the cornu Ammonis, but not elsewhere, consisted almost 
entirely the same irregularly granular material the core the larger 
plaques. Most showed with phosphotungstic acid hematoxylin few 
neuroglial fibres running radially through their outer part, but not pene- 
trating the core. With silver techniques, both silver carbonate for astro- 
cytes and Bielschowsky’s method for neurofibrils, the outer part the 
plaque stained rather more darkly than the surrounding tissue and 
appeared formed fine fibres, more less radially arranged but often 
forming whorled bundles. The central knot stained more darkly and 
often showed irregularly asteroid form. addition, throughout the 
affected area the cornu Ammonis there were innumerable irregu- 
larly shaped darkly stained knots which were entirely absent from the 
more normal parts the same section. These plaque-like structures were, 
the sibling, most numerous and largest the cornu Ammonis. Fig. 
our previous paper might have been taken from the present case, 
except that would have been difficult find area containing few 
plaques. They measured diameter this region, but else- 
where never exceeded Smaller plaques were fairly numerous the 
hippocampal gyrus and few were found all other areas the cortex 
examined well in, and close to, the grey horns the spinal cord. 
the pons fairly dense collection small plaques was found the 
substantia ferruginea, and the medulla fairly numerous plaques 
diameter were present the inferior olives, and few small plaques 
relation the descending trigeminal root and nucleus. has been 
noted describing the perivascular plaques the white matter that 
myelinated fibres did not pass through the plaques, and the same true 
for the rounded plaques the grey matter. One could, however, often 
find ahealthy nerve cell touching the edge the plaque. the 
sibling, large number the pyramidal cells the cornu Ammonis had 
undergone Alzheimer’s neurofibrillar change greater less degree. 
The whole cornu Ammonis showed fairly intense gliosis. 

The cerebellar cortex, the previous case, was severely affected, con- 
taining innumerable plaque-like structures, but here, least the molecu- 
lar layer, some the plaques were more elongated, tending surround 


varied degree; the lumen some vessels appeared completely 
obliterated it, while others was relatively slight. affected small 
vessels diameter. None larger than this appeared 
affected. the brain stem appeared greater the tegmental 
portions than more ventrally, and the spinal cord was only seen the 
branches the anterior spinal artery the grey horns. was very 
widespread, though not exceptionally severe, the small meningeal 
arteries between the folia the cerebellum. Many the affected vessels, 
especially the white matter the brain, were surrounded narrow 
zone rarefaction containing only few neuroglial fibres (état 
few, especially the brain-stem, had narrow zone lymphocytes 
their adventitial coat. Masses blood pigment were seen round some 
the vessels the cerebrum and narrow perivascular zone 
was present round some the thickened arteries. The larger 
meningeal arteries were unaffected, was also the main anterior spinal 
artery. The appearance the arteries differed from the common picture 
arteriolar degeneration hyperpiesis, that the substances into which 
the media was transformed was more concentrically arranged than that 
condition. showed the same degree anisotropism collagen. This 
arteriolar degeneration probably accounted both for the degeneration 
the white matter and for the numerous wedge-shaped scars and “areas 
pallor” the neurons which were found the cerebral cortex. 

our previous paper referred second change relation the 
small vessels, i.e. concentric eccentric zone amorphous material, 
containing either nuclei more often few microglial nuclei, and 
myelinated fibres. careful examination these zones they have 
appeared this case has convinced that they are essentially similar 
the plaque-like structures which shall next describe. may 
noted, however, that the vessels round which they were found might 
either hyalinized arterioles normal veins. They were most easily 
picked out sections stained Mallory’s phosphotungstic acid 
xylin, which they appeared clear pink zone round vessel. 
few fine neuroglial fibres could usually seen traversing the zone. 

(2) The plaque-like structures which formed anomalous appear- 
ance the sibling were present even larger numbers this Like 
the perivascular zones they were very obvious sections stained 
phosphotungstic acid hematoxylin, appearing clear amorphous pink 
areas. The largest plaques such those the cornu Ammonis, and 
some those the cerebellar cortex and inferior olive. showed this 
method central irregularly granular body which stained darker pink, 
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the small entering vessels. The walls the latter showed excess 
fibrous tissue and many this formed short radial spikes which ran out 
short distance into the plaques. the granular zone the plaques were 
more rounded, and formed small clear areas among the granule cells. 
Many these plaques also appeared perivascular. few the 
larger plaques had the more darkly staining central core seen especially 
the plaques the cornu Ammonis. They were not numerous nor 
large the granular the molecular layer and none was seen the 
white centres the folia. There was considerable loss Purkinje 
cells and fairly numerous torpedoes were seen their axons some 
areas. There was fairly severe isomorphic gliosis the cortex and central 
white matter. 

The dentate nucleus contained few small plaques but showed other 
abnormality. 


CoMMENTARY. 


This case has therefore the same structural basis that the sibling 
previously described 1940. appears consist essentially alter- 
ation the ground substance the brain, especially the cornu 
Ammonis.and cerebellar cortex, with the formation curious plaque-like 
structures, which although common the two cases this family, not 
appear have been described other diseased conditions. Their resem- 
blance the senile plaques Alzheimer’s disease evident first sight, 
but closer examination certain obvious differences are apparent. Very 
few, for example, those outside the cornu Ammonis showed any the 
peripheral zone club-like structures common senile plaques, and 
their visibility with ordinary cell stains, especially Mallory’s phospho- 
tungstic acid hematoxylin, against their identity with senile plaques. 
the other hand, both must result from some change the ground sub- 
stance the brain, since although they contain neuroglial fibres and 
microglia, they are not entirely formed these structures. 

The hyaline change the small arteries the nervous system cannot 
have been due hyperpiesis since neither these patients had grossly 
abnormal blood-pressures reminiscent the vascular 
thickening, limited almost entirely the vessels the lumbar 
thoracic parts the spinal cord, which found subacute necrotic 
myelitis (Greenfield and Turner, 1939). Although leading degener- 
ation myelin and cortical neurons had important relation the 
symptomatology the disease, seems unlikely that led the forma- 
tion the plaque-like structures. generally accepted that senile 
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plaques are not found, are found very small numbers only, cases 
arteriolosclerosis with hyperpiesis, and our experience the only 
resemblance between cases hypertensive encephalopathy and these two 
familial cases, the degeneration the cortex and white matter, which 
essentially similar the two conditions. Nor were any plaques resem- 
bling those found this family seen one (J. G.) examining 
three cases acute and subacute necrotic myelitis. The plaques are, 
therefore, not result arteriolar degeneration but rather expression 
some metabolic dyscrasia the nervous tissue, and probable that 
this also caused the vascular changes, although possible that they 
represented coincidental inherited abnormality. 


Our acknowledgments are due Dr. Nixey St. John’s Hospital, 
London, for his cordial co-operation allowing follow the 
case! and for obtaining the pathological material. 


LEGENDS FOR ILLUSTRATIONS. 


Plaque-like structures, showing internal structure. Figs. and from cornu 
Ammonis, fig. from inferior olive. and Mallory’s phosphotungstic acid 
hematoxylin. Figs. and Bielschowsky’s silver impregnation. Figs. and 
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MERALGIA DUE NODULAR LIPOMATOSIS 
AND TRAUMATIC LESIONS THE THIGH: REFLEX 
THEORY SENSORY NEURITIS. 


MICHAEL KELLY, 
Perth, W.A. 


INTERSTITIAL neuritis malady which, has been said with truth, 
lack wholly convincing pathology. characterized chiefly 
pain and muscular tenderness. Weakness muscles, with wasting, 
seen many cases, but objective sensory loss often cannot 
detected. Occasionally, however, neuritis purely sensory nerve 
met with. such case might argued with some truth that pro- 
vides with interstitial neuritis its simplest form, and thus with better 
opportunities for making useful observations than are offered lesion 
mixed nerve. familiar example sensory nerve lesion neuritis 
the lateral cutaneous nerve the thigh, for which Roth (1895) suggested 
the name “meralgia paresthetica.” characterized pain the thigh 
with numbness tingling, and hyperesthesia the 
distribution the cutaneous nerve, which comprises large area 
the outer and anterior aspect the thigh. Its causes are those neuritis 
any individual nerve, and can divided into general (or toxic) and local 
(or mechanical). may occur the only manifestation toxic neuritis, 
diabetes (Harris, Ecker and Woltman (1938), however, found 
instance general toxemia study 150 cases meralgia 
thetica, though obesity appeared general factor; more 
less local causes, they said, operated every case. eighty-nine cases, 
however, specific cause was found, and the authors explain the loss 
function the nerve the hypothesis that angulated leaves 
the pelvis and runs for few inches canal the fascia lata. 

the remaining sixty-one cases various etiological factors were 
blamed, including osteo-arthritis the lumbar and other abnor- 
malities the spinal column, surgical operations, pregnancy, and the 
wearing truss tight corsets. three cases the symptoms followed 
blow muscular effort, and two intramuscular injection. One 
case resulted from spinal anzsthesia, and two from disseminated sclerosis. 

the post-operative cases, and those associated with pregnancy, the 
causes were held local rather than general this con- 
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nection Ironside (1939) holds that neuritis the lateral cutaneous nerve, 
when occurs during pregnancy, not accompanied other signs 
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According Ecker and Woltman (1938), the prognosis for recovery 
the nerve poor nearly half the cases. This also was the impression 
the present writer series nine cases. two these the affection 
followed herpes zoster, and recovery occurred within few months. 
one which followed typhoid fever, and another after cerebrospinal 
meningitis, improvement had occurred two years. fifth case 
occurred after attack “serum sickness” following injection anti- 
tetanic serum, and the sixth followed bout severe lumbago, brought 
comparatively untrained soldier spell heavy marching. The 
outcome these two cases unknown. the remaining three cases 
purely local causes were held operate, and from them valuable lessons 


may drawn. 


Case 1.—A soldier, aged 25, complained painful lumps his abdomen and 
right thigh. The tumours his thigh had appeared two years previously, and 
were associated with feeling numbness the thigh, and pain 
weight. Those the abdomen had been present longer than year. 

examination the abdominal wall presented five small discrete subcutaneous 
tumours, widely scattered, obviously lipomata. All were tender pressure, and 
each was surrounded well-defined circular area cutaneous hyperalgesia, 
with diameter in. in. the antero-lateral aspect the lower half 
the right thigh, however, eleven similar lumps were grouped more closely. The 
lipomata were larger than those the abdominal wall, but none was more than 
in. diameter; all were tender pressure. 

The thigh presented large continuous area cutaneous hyperalgesia, com- 
prising the whole the distribution the lateral cutaneous nerve the thigh; 
extended from the knee-joint within six inches the iliac crest, and its 
anterior border ran vertically down the mid-line the thigh. Sixteen encapsulated 
lipomata were removed operation, and the patient returned duty shortly 
afterwards. Investigation revealed other abnormality the nervous system. 

year after operation, response letter, the patient has written say 
that: (1) The patches hyperalgesia the abdomen disappeared soon after the 
operation. (2) Ten more small tumours have appeared the trunk and limbs. 
Each aches slightly and lies beneath patch itchy skin. (3) The leg still aches 
walking standing for long periods. From his letter one cannot certain 
whether the skin the thigh hyperalgesic. 


Case 2.—A young soldier was admitted hospital with fracture the lower 
end his left thigh, just above the condyles. Some weeks later noticed numbed 
feeling the left thigh. examination two months after the accident, large 
patch covering the lateral and most the anterior surface the 
thigh, was mapped out. The skin this area was coarsened, with overgrowth 
hair. other abnormality was found the nervous system. 
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Case 3.—A soldier, aged 24, twisted his left knee, with resultant synovitis, which 
showed tendency recur whenever resumed weight-bearing. Two months 
after his accident began complain pain and numbness his left thigh 
Examination revealed knee-joint greatly distended with fluid, and some wasting 
the quadriceps muscle. large area was found, extending from the 
iliac crest the tibial tuberosity. Examination the nervous system revealed 


other abnormality. 


Nodular lipomata, well known, are commonly associated with pain 


and other disorders sensation (Annandale, 1868; Paget, 1876; Lyon, 
1910; Hellier, 1935; Mason, 1937; Wells, 1940; Foshee and Wilkes, 1942). 
Most these authorities are the opinion that the formation the 
lipomata due abnormal nervous trophic influences. Chiari (1910) has 
demonstrated that they are supplied branches adjacent somatic 
nerves. 

Recently Krabbe (1939) described five patients whom localized peri- 
pheral neuritis accompanied nodular lipomatosis. three, however, the 
neuritis was clearly related injury, and one the other patients was 
confirmed alcoholic. three cases the sciatic nerve was involved, and 
the ulnar and the circumflex nerves respectively the other two. none 
did the and the muscular wasting bear any relation the 
distribution the lipomata. Such relation, however, clearly exists 
Case Where the tumours are small and widely scattered, each has its 
own small patch hyperalgesia. Where they are larger, more numerous, 
longer duration and grouped more closely, the patches have enlarged 
and coalesced, and spread involve the whole distribution peripheral 
nerve. 

The experiments Thomas Lewis (1936) are brought mind, which 
small patch hyperalgesia was produced electrically stimulating 
point the skin. When directly stimulated digital nerve the 
little finger, however, hyperalgesia appeared the whole area skin 
supplied the palmar branch the ulnar nerve. 

This analogy suggests the mechanism action Case single 
lipoma generates abnormal nervous impulses which affect the neighbour- 
ing skin through the terminal branches the axons. When these impulses 
are more intense and their duration more prolonged, the influence spreads 
throughout the distribution large cutaneous nerve. That this 
possible indicated the studies Woollard (1926) who demonstrated 
that collaterals from medullated axons terminate the subcutaneous 
fatty tissues. The question was asked Stopford (1931), whether these 
branchings may not the source axon-reflexes and antidromic impulses. 


‘ 


further analogy provided case glomus tumour described 
Nabarro small but distressing nodule often accompanied 
widespread radiating pain and other reflex effects. this instance 
transient cutaneous hyperalgesia was associated with attacks ‘of severe 
spontaneous pain. The glomus tumour was situated beneath the ring 
finger nail, and the hyperalgesia was limited with some accuracy the 
distribution the branches the ulnar nerve the forearm and hand. 

might argued Case that the patches cutaneous hyperal- 
gesia were parallel effects some unknown factor which caused the 
lipomata develop; that the tumour and the hyperalgesia were equally 
effects the same cause. This argument, however, appears discounted 
consideration all the circumstances; that hyperalgesia was found 
except when closely related lipoma; that the hyperalgesia disappeared 
soon after the removal the lipoma; that other scattered lipomata remain 
“itchy” year later. reasonable, therefore, suggest that the patchy 
hyperalgesia was wholly caused the associated lipomata. would follow, 
therefore, that the large patch hyperalgesia the thigh was wholly 
due the lipomata the thigh. The extent recovery the thigh 
has not been ascertained; remembered here, however, that 
one Krabbe’s cases the foot persisted for least four 
years. 

Krabbe’s theory was that lipomata growing the intervertebral fora- 
mina had caused pressure the nerve-roots. Such hypothesis, however, 
merely confuses the issue introducing unproven and unlikely supposi- 
tions, and are much less likely astray judge this case purely 
the evidence provided, which gives strikingly complete picture. 

likely hypothesis therefore would seem that sensory disorders 
attributable cutaneous nerve may sometimes the reflex result 
stimuli coming from abnormal somatic structures. That this theory 
plausible suggested the arguments already provided. Experimental 
proof would difficult obtain, animal experimentation being quite 
inadequate for the purpose, and human material unprocurable because 
the lack opportunities for biopsies such cases. There good 
deal converging evidence, however, which supports the hypothesis; this 
can considered under three headings: (1) The results neurophysio- 
logical experiments the peripheral nerves man and animals during 
the past dozen years. (2) The work Kellgren (1938, 1939) the reflex 
effects artificial somatic lesions and the nature fibrositis. (3) Recent 

reports from the United States the pathology some painful post- 
traumatic 
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cutaneous hyperalgesia observed also, with distribution which does 
not any way correspond with that the deep tenderness. This too 
must the result nervous reflex, though unlike the deep tenderness 
persists for some hours. 

These experiments suggested Kellgren the true nature fibrositis, 
which proceeded investigate means local His efforts 
have now established the doctrine that the widely-radiating pain fibro- 
sitis the reflex effect localized lesion situated deep somatic tissues, 
and that accompanied widespread tenderness the deeper struc- 
tures. That the tenderness reflex effect proven the fact that 
disappears when local injected into the lesion. The truth 
this observation now been confirmed great number obser- 
vers, and many hundreds cases the present writer (Kelly, 1941, 
1942, 1943). some cases fibrositis, cutaneous hyperalgesia hypo- 
may occur, with distribution different from that the deep 
tenderness. This disturbed sensation the effect reflex antidromic 
stimulation cutaneous nerve-endings; unlike the deep tenderness, 
persists after the lesion. The occurrence disorders 
cutaneous sensation with fibrositis more common when the disease 
affects the limbs (Ray, 1934; Ostlind, 1939; Stockman, 1940; Harman, 1940; 
Good 1941, 1942). 


(3) Hyperalgesia and Associated with 
Following Injury. 

Upon the mechanism reflex disturbances sensation additional 
light has been shed recent work America upon post-traumatic painful 
osteo-porosis, Sudeck’s atrophy (Miller and Takats, 1942; Hermann, 
Reineke and Caldwell, 1942); and upon other painful conditions following 
injuries venous thromboses (Homans, 1943). convincing body 
evidence brought forward suggest that these cases the delayed 
effects (pain with atrophy muscle, skin and bone) are brought about 
nervous reflexes originating the site the trauma (commonly 
sprain crushing injury the extremity), the efferent impulses travel- 
ling antidromically cause vasodilation, decalcification and deep pain. 
The authors frequently observed addition atypical cutaneous sensory 
disturbances, defying all patterns segmental innervation and giving 
rise confusion diagnosis. Miller and Takats state that hysteria 
other neurosis was diagnosed every such case referred fior neuro- 
logical consultation. addition, evidence minor damage peripheral 
cutaneous nerves was sometimes detected Miller and Takats; these 
they attributed the original injury. Thus, they say, the dorsal interos- 
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EXPERIMENTAL AND CLINICAL 


(1) Artificial and Physiological Antidromic Effects: Axon-Reflexes. 

experiment Thomas Lewis (1936, 1942) has been quoted which 
stimulation small branch produced hyperalgesia throughout the 
distribution the main nerve. produce this effect, the impulses must 
first travel normal direction; and then, after spreading all the 
branches the nerve, travel antidromically the skin, there liberating 
trunk will produce hyperalgesia its area distribution. There has 
been some doubt whether this and other antodromic effects (such 
are merely the artificial effects experiments, lacking any 
physiological counterpart. Barron and Matthews (1935), however, have 
shown that the branching sensory axons much more profuse than 
had previously been suspected. the cat and the frog the proximal axon 
from the bipolar ganglion cells gives off collaterals the cord which leave 
adjacent posterior roots. both the proximal and the distal axons 
and their several branches, impulses may run either direction, that 
physiological impulses from receptors one area will cause antidromic 
stimulation receptors another area. This applies with receptors 
having different functions, thus antidromic impulses will reach the skin 
from the stimulation deep receptors near joints; and vice versa. its 
simplest form this reflex probably mediated one cell, even the 
branching one axon; but two more cells must involved when the 
receptors are great distance apart, when their functions differ. 

Goldscheider (1886) knew that antidromic stimulation nerve caused 
altered cutaneous sensibility; others who have made reference 
phenomenon are Thompson, Inman and Brownfield (1934), and Adrian, 
Catell and Hoagland last named writers found that cutaneous 
receptors were more readily fatigued after receiving antidromic impulses 
generated the stimulation adjacent receptors. The first suggest 
bi-directional function for sensory nerves was Bayliss (1923). Barron and 
Matthews have suggested that the direction the impulses any given 
moment regulated the grey matter the cord, whose cells haye 
important integrative function. 


(2) Associated with Artificial Somatic Lesions and with 

Lewis and Kellgren (1938, 1939) have shown that transient artificial 
lesions muscles and ligaments give rise evanescent pain and deep 
tenderness, both which radiate widely. The tenderness passes off when 
the pain ceases; must therefore reflex origin. some cases 
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Case sergeant fell his outstretched hand and sustained fracture 
the lower end the radius. The fracture was treated plaster-of-Paris, which was 
removed after six weeks. week later began feel pain the forearm, with 
numbness the skin and swelling the dorsum the wrist. Four months after 
the injury examination disclosed extending from the wrist the middle 
the forearm, its dorsal aspect. Trophic changes were evident the skin, 
which was smooth and glossy. 

this case difficult see how the injury could have involved 
the posterior cutaneous branch the musculo-spiral nerve, half whose 
distribution was affected. 

Case 6.—A U.S. seaman sustained slight crushing injury his left hand, 
which bones were broken. Subsequently pain was felt the ulnar side the 
hand; later the aching extended the forearm. Three months after the injury 
numbness the hand came on. After further interval three months examin- 
ation disclosed anzsthesia the ulnar nerve distribution the hand and fingers, 
extending one-third the way the forearm its ulnar side. deep palpation 
the hand intensely tender spot was found the interosseous muscles between 
the 4th and 5th metacarpals. 

Case provides example neuritis following very trivial injury 
extremity. Dana (1911) described such case, which severe pain 
followed too-vigorous handshake. The pain spread involve the arm 
and the shoulder, and finally the other arm. These cases have been 
described Leriche (1939) “post-traumatic spreading neuralgia,” and 
Taylor (1938) “ascending neuritis.” Little light, however, has 
been thrown their pathology. 

Case sustained blow the left calf eighteen months ago. 
Since then has complained numb feeling the leg, with aching pain 
marching. the leg gets tired the numbness seems spread and include the 
knee and the whole the lower leg, with tingling the foot. Examination re- 
vealed diminished sensation covering the whole the area distribution the 
lateral cutaneous branch the common peroneal nerve, covering the upper three- 
fifths the outer surface the leg. The centre the area was completely 
thetic, the borders hypozsthetic and shading off normal sensation. other 
neurological lesion was found. 


AGAINST THE THEORY PRESSURE TENSION THE NERVE. 


Many cases traumatic neuritis, like the above, are characterized 
history aching pain following injury (often minor nature), 
with objective sensory signs coming after interval. Frequently 
will found that the location the injury was such that the trunk the 
implicated nerve could not have been directly involved. The orthodox 
explanation such cases that tension pressure upon the nerve pro- 
duces lesion which, being progressive nature, proceeds later 
interruption the nerve-fibres. 

Thus, describing several cases which peroneal neuritis followed 
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seous nerve has been injured Colles’s fracture, the palmar branches 
the radial and ulnar nerves twists and torsions the wrist; and the 
superficial peroneal, posterior tibial and saphenous nerves injuries 
the ankle. view what has gone before, however, there would seem 
good reason for regarding such nerve lesion additional reflex 
effect, the impulses the site the injury and spreading 
accurately through the distribution cutaneous nerve. 


This brings closer consideration Cases and the light 
these hypotheses. each case the neuritis followed, after interval 
time, injury the region the knee-joint. The nerve-trunk could 
not have been involved the main injury; and, accommodate the 
picture the orthodox conception nerve-lesion, necessary 
assume the presence additional lesion, which there was 
external evidence, which only after interval developed sufficient tension 
pressure interrupt the nerve-trunk. Some evidence has been brought 
forward suggest that the damaged tissues are capable generating 
impulses which set abnormal sensory effects reflex action. There 
good deal experimental evidence which suggests that impulses are 
capable spreading the fashion indicated, and that lesions somatic 
structures are capable generating such impulses. 

suggested therefore that traumatic neuritis the lateral cutaneous 
nerve the thigh, which Cases and provide examples, sometimes 
reflex effect, the impulses originating the damaged structures. 


The application this hypothesis, however, should not limited 
the lateral cutaneous nerve the thigh. Many examples could pro- 
vided traumatic lesions other cutaneous nerves, which the possi- 
bility direct injury the nerve-trunk was remote, and which the 
picture was consistent with the hypothesis advanced above, antidromic 
stimulation sensory nerve-field leading after time derangement 
sensation. 

Four examples will 


Case 4.—After wrenching his wrist when lifting heavy weight, sapper com- 
plained continuous aching pain the forearm with weakness the grip. Two 
weeks later numbness and tingling were first felt the hand. Examination re- 
vealed anzsthesia limited the distribution the palmar cutaneous branch 
the median nerve. There was some aching the forearm, with pain clenching 
his fist, and tenderness the fibres the common extensor 

There was external evidence injury the region the wrist. 
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single muscular effort, Nielsen (1939) was compelled suggest that the 
sudden gripping the nerve muscle-fibres had initiated process which 
progressed until complete lesion had been established week more 
later. That regards this explanation unsatisfying may gathered 
from his references other workers, who could not produce nerve-lesions 
applying the trunk pressure tension much greater than any 
that could produced single muscular effort. 

The recent work Young (1941) and Bentley (1942) has added 
the difficulties inherent accepting the orthodox hypothesis. sudden 
stretch, the length rabbit’s nerve has been increased per cent. 
without interfering with its function; and, human nerve will continue 
function despite pressure mm.Hg. unlikely that con- 
ditions following indirect violence would generate tension pressure 
approaching these magnitudes, seems reasonable argue that 
additional factor must required produce the manifestations char- 
acteristic nerve-trunk lesion. 


(1) case nodular lipomatosis described, which each subcu- 
taneous lipoma was associated with hyperalgesia patch adjacent 
skin. larger number tumours the thigh had produced patch 


hyperalgesia throughout the distribution the lateral cutaneous nerve 
the thigh. 

(2) two other cases meralgia paresthetica had followed traumatic 
lesions the lower part the thigh. 

(3) The work Lewis and others quoted, which cutaneous hyper- 
algesia and other sensory effects were produced the areas distribution 
cutaneous nerves, antidromic stimulation and through the medium 


axon-reflexes. 

(4) Reflex hyperalgesia known result from fibrositic lesions, and 
from certain painful post-traumatic states. some the latter cases 
the sensory disturbances are limited the distribution sensory nerves. 

(5) Arguing from analogy, therefore, suggested that the hyper- 
algesia Case the result axon-reflex, the impulses originating 
the abnormal tissues the tumours. 

(6) Extending the analogy Cases and and some cases 
traumatic sensory neuritis other situations, suggested that the 
manifestations known traumatic neuritis sensory nerve may the 
reflex effect abnormal nervous impulses, which originate the lesion 
and spread antidromically throughout the distribution the nerve. 


RECOVERY SPATIAL ORIENTATION THE 
POST-TRAUMATIC CONFUSIONAL STATE 


(Brain Injuries Unit, Edinburgh) 
ANDREW PATERSON AND ZANGWILL. 


THE post-traumatic confusional state provides fruitful, somewhat 
neglected, field for psychiatric study. Its special advantages are firstly 
that the condition rule short-lived, and its grosser aspects least, 
reversible; and secondly that not uncommonly met with young 
patients good intelligence without previous history neurotic 
psychotic disorder. Detailed studies from the psychological point 
view are nevertheless rather scarce. Among the few that bear directly 
the problems discussed this paper, may call special attention the 
contributions Griinthal (1923), Schilder (1934) and Symonds (1937, 
earlier paper one the present writers (Paterson, 1942) may 
also mentioned. 

Among the mental symptoms presented the post-traumatic con- 
fusional state that disorientation for place one the most constant. 
often especially prominent during the later stages—the so-called 
Korsakow phase the psychosis. have made choice this symptom 
for special study for the following reasons: the first place, our observa- 
tions number cases led conclude that the recovery proper 
orientation following severe concussional head-injury relatively gradual 
process. Its course often presents features 
importance. the second place, careful records interviews with patients 
process recovering their orientation brought light interesting 
disorder judgment which rather little attention has hitherto been 
devoted. the third place, our observations suggested that the building 
stable spatial orientation rather more high-grade accomplishment 
than commonly supposed and that its recovery depends relatively 
large number psychological factors. hope illustrate the more 
important these factors, and their inter-relationship, our selected case 
material. 


THE POST-TRAUMATIC CONFUSIONAL STATE 


have chosen for detailed analysis two cases acute traumatic 
psychosis young patients. The first case has been chosen with special 
reference the manner which emotional factors may govern disorienta- 
tion and retard recovery proper orientation. The second case illustrates 
well the gradual recovery spatial orientation highly intelligent 
patient and brings out the peculiar disorder judgment with which 
associated. the discussion that follows some mention made com- 
parable phenomena observed kindred cases. hope illustrate the 
latter greater detail subsequent communication. 

presenting our material, have endeavoured follow the method 
initiated Pick (1915) quoting verbatim extracts from interviews 
wherever these serve demonstrate clarify the phenomena under 
discussion. 


Case man aged 22, right handed. 20.6.42 fell ft. sustaining 
severe contusional head injury with laceration scalp left occipito-parietal region 
without fracture. deep coma for two days; consciousness gradually regained. 
admission Brain Injuries Unit six days later was restless and irritable, confused 
and disoriented. Attention and co-operation satisfactory. dysphasia. Sense 
smell probably intact. Visual acuity: could count fingers correctly. gross 
visual field defect (examination restricted due patient’s condition). 
mal. Bilateral ptosis. external ophthalmoplegia; unable move eyes 
which were (at rest) slightly divergent. Left pupil large, right normal. Both reacted 
light but right poorly. reaction accommodation. sensory depression 
face. Slight left facial weakness. Other cranial nerves intact. Left-sided hemi- 
plegia; voluntary movements left lower limb; could move only fingers left 
upper limb. Tone left limbs decreased. Movements and power normal right 
side. gross sensory loss pin-prick established. Position sense not tested 
this stage. Normal tendon reflexes right side, all slightly diminished left. 
All abdominals absent. Right plantar flexor, left extensor. Lumbar puncture: 
pressure, 270 clear and yellow. 

The gross confusion lasted for few days, thereafter was amnesic and dis- 
oriented for three weeks. Some constructional apraxia was evidence during this 
period. Perimetric examination revealed left inferior quadrantic hemianopia with 
inattention objects left visual field. The hemiparesis improved rapidly the 
upper limb but slowly the lower limb. Even when power had sufficiently re- 
covered upper limb enable him use failed so, appear- 
ing neglect it. first getting his left leg collapsed beneath him but 
facilely blamed the slipperiness the floor. Insight into his left sided disability 
was lacking the terminal joints left 
upper limb, and considerably impaired left lower limb with resultant ataxy. 
Disabilities had all practically recovered ten weeks from date injury when 
localized Jacksonian convulsion confined the left arm attack 
lasted few minutes and weakness limb persisted for another minute. The 
observed movements were mainly extensor. Luminal reduced the severity attacks 
but not their frequency. Air encephalography 21.9.42 showed evidence cicatri- 
cial contraction the right temporal region the brain: contrecoup cerebral 


contusion. discharge from hospital disability, apart from epilepsy, was in- 
creased facility mood, impairment practical judgment and some memory reten- 
tion defect. Intelligence level: 14.9.42: Progressive Matrices (Raven) Score 24. 
Vocabulary (Terman) Score 46. Rating: Low grade. 


Case 2.—Healthy male, aged 25, right handed. 12.6.41 sustained severe 
contusional head injury without fracture from blow frontal region. Was 
state deep coma for five days. Consciousness gradually recovered seven days 
but was completely aphasic for following three days. Was doubly incontinent. 
Transferred Brain Injuries Unit 1.7.41. admission was confused and rest- 
less, euphoric mood and believed was playing cricket while bed. Speech 
occasionally incoherent with pronounced tendency paraphasia. apraxia elici- 
ted. Probable anosmia left side, doubtful right. fundi normal. 
Visual acuity least J.2, unreliable confrontation tests. Pupils equal reacting 
light and accommodation. Convergence poor. Corneal reflexes equal. Slight 
right facial weakness. Hearing not reliably tested. Other cranial nerves intact. 
Muscle tone and range active movements normal all four limbs. Co-ordination 
satisfactory. Co-operation inadequate for detailed sensory examination. gross 
impairment sensation either side. Tendon reflexes symmetrical upper and 
lower limbs. clonus knee ankle. Right abdominal and cremasteric reflexes 
diminished. Extensor plantar response right, flexor left. 

Mental state gradually improved, had regained ordinary conscious state 14.8.41. 
Some residual post-traumatic personality disorder with loss interest and initia- 
tive. Mood facile and conversation Marked residual memory impair- 
ment six months after injury. this time air encephalography showed gross dilata- 
tion anterior halves both lateral ventricles and anterior part third ventricle 
particular. Intelligence level: 5.11.41: Progressive Matrices (Raven) Score 51. 
Vocabulary (Terman) Score 75. Rating: High grade. 


The patient was questioned shortly after recovery from the semicoma- 
tose state (2.7.42). When asked where was, said was Scotland. 
When asked the name the nearest town, however, said Grimsby 
(which was his home town). assented equally readily suggestions 
being Scotland Grimsby and did not appear aware any incom- 
patibility. behaviour, however, made plain that considered 
himself home Grimsby. Thus would call loudly for his wife 
and receiving reply would remark that she must out shopping. 
the following day, the patient oriented himself not home but 
hospital two miles outside Grimsby, adding that was very anxious 
get home. Asked were Scotland, however, assented vigorously. 
When his attention was drawn what had just said about Grimsby, 
remarked that “Grimsby and Scotland are the same place” and added that 
“Grimsby might part Scotland.” 

6.7.42, the patient said spontaneously that had been that after- 
noon another hospital. This, explained, was “just round the corner.” 
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Asked which town the present hospital was in, replied Grimsby, adding 
call Grimsby and you call Scotland. the map it’s Scotland.” The 
following extract shows that his responses the next day were very 
similar. 

7.7.42: Where are we?—In hospital the north Scotland. Are 
could get home five minutes the step-bridge. But are 


Grimsby?—Yes. thought you said Scotland the map but it’s 
Grimsby nearer home. 


little later the same day the patient remarked that “We class 
this Scotland but don’t say ‘Scotland’ say ‘Grimsby’ here.” 
also gave his present address Hospital, Market Square, Grimsby.” 
nevertheless appeared that some awareness the inconsistency was 
present. This brought out the following extract: 


7.7.42: IsB Hospital England England. They told Scot- 
land. say England knowledge. You know you are Scotland, don’t 
you were Scotland you wouldn’t say ‘Grimsby.’ far know I’m 
Grimsby. said Scotland. How England and Scotland the same 
people say “Do you live here?”, say “Yes, Grimsby.”! feel 
right. 

The conflict regard orientation was even more marked the 
next two days and rather different type solution was put forward 


9.7.42: Where are Where that?—In Scotland. Grimsby 
Scotland?—No, Lincolnshire. could Lincolnshire two minutes ... Where 
are we?—Near B—— Scotland. Are class Grimsby. 
always do. lived round here and always put letters. Are you 
Grimsby now, you think?—No sir. North Scotland now. B——. What coun- 
try are What county?—Lincolnshire. What country 
are. What you mean?—Go outside here and cross the road and 
Lincolnshire. Like the bridge here—a dividing line between Great Coats and Little 
Coats. 


will seen that the patient first all “classes” the hospital 
Grimsby though admitting that Scotland, and then goes 
suggest that B—— and Grimsby are contiguous and that there boundary 
close the hospital. another occasion suggested that the “dividing 
line” between England and Scotland ran through Grimsby. Nevertheless, 
the patient’s behaviour was still governed the idea that was 
near Grimsby. Thus made repeated attempts get out bed 
order home. made quite plain these occasions that 


This represents the correct name the hospital and will indicated all 
subsequent extracts from our records. 
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thought his home was only few minutes’ walk from the hospital. 
also found that would interpret the more remote environs the 
hospital terms Grimsby. 11.7.42, for example, the patient was 
shown some the hospital buildings from his window. interpreted 
them confidently factory and dock buildings Grimsby. 
minutes earlier had told with apparently equal confidence that 
was hospital Scotland. plain that the disorientation under- 
lay the false interpretation despite the formally correct responses direct 
questions. 


Our records testify further facile solutions patient’s 
problem orientation. 12.7.42, for instance, again gave correct 
formal data but insisted that his wife lived short distance away from the 
hospital. When his attention was drawn the discrepancy, blandly 
suggested that the street which lived was partly Scotland and 
partly extract from his conversation may 


12.7.42: How can your home just down the for seems just 
down the street and Grimsby but other people call Scotland. Why you think 
used work round here. the streets round here, such 
Street (in which lived) they put “Grimsby” and not that rate 
say that “X” Street was Scotland—part it. You could say the top end 
Scotland—the part where the hospital is. The other end would Grimsby. 


the following day the patient was even more perplexed his 
whereabouts. “It doesn’t seem possible me,” said, “it seems all 
muddled. Just live down the street there—it’s Grimsby; just round 
the When asked where “X” Street (in which his 
home was) was situated, said: “One part Grimsby and one part 
Scotland.” The view from the window was still interpreted Grimsby, 
but some perplexity was clearly evident and the patient conceded that 
the actual buildings were unfamiliar him. 

new feature the disorientation was noted the following day 
(14.7.42). has been mentioned that the patient, earlier stage, was 
prone reduplicate the hospital and refer one more hospitals 
had been shortly before his admission here. this occasion, howeyer, 
the patient asserted that the present hospital was Scotland but that the 
previous hospitals were Grimsby. agreed that had seen the same 
doctors the “other” hospitals, and considered that they could all 
classed hospitals. The “present” hospital, also called Was 
definitely Scotland. admitted that his wife was 300 miles away 
Grimsby, and suggested that must have come Scotland “by car.” 
the same time, this interpretation was not altogether stable and certain 
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features his conversation implied that still believed himself 
Grimsby. 

Did you see your wife yesterday?—I thought she might try get 
here How far would she have far. How miles... 
Roughly speaking, she’d only just have come down the street, that’s all. How 
far ten minutes walk, that’s all. 

One week later the patient not only gave his orientation correctly when 
questioned but also interpreted the view from the window buildings 
Scotland. admitted readily that was 300 miles from Grimsby but 
still maintained that Grimsby market place and the street which 
lived (which led off it) were just outside the hospital. This gave rise 
striking contradictions his 


20.7.42: Where this Scotland. What would you see out the 
lot dumps and chimneys. Where are they?—Scotland, Scotland. 
Where the market outside. How far are you from home?—About 300 
miles. And the market place just sir. How far “X” Street from 
here?—About five ten minutes walk. How far your home from 
—About 300 miles. that was the market place out there could get home five 
ten minutes. I’m judging from the market place out there. 


One may note that the patient denied having actually seen the market 
place from the hospital, and, when led the outside door, admitted that 
must further away than had thought and that one would need 
get there bus. The next day, however, the patient told that 
had been out the grounds and “was lost was now 
very uncertain the locus the market place relation the 
hospital and thought that would take him two three hours reach 
his home. 

22.7.42 the patient fully regained his orientation. denied that 
was either near Grimsby and longer believed that the market 
place was the vicinity the hospital. One may note that received 
the first letter from his wife the previous day and this doubt helped 
stabilize his orientation. The latter was maintained without relapse 
throughout his stay hospital. 


The confusional state during the earlier stages (3.7.41—15.7.41) was 
profound that the question orientation was hardly relevant. The patient 
intimated numerous occasions that was playing cricket. 9.7.41, 
told that was definitely Clifton preparing play cricket for 
Bristol. 15.7.43, insisted that was particular village just 
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should say this was Weston-super-Mare. Not Weston-super-Mare 
Somerset. B—— Scotland. Well where are you now?—In Weston-super- 
Mare Somerset. think I’m Somerset now. Not Scotland. What did your 
wife tell you?— She said B——, Scotland, and that they were going bus Edin- 
burgh. Did you believe because when was Scotland never thought 
going anywhere bus. How far from Edinburgh B——?—About miles, 
How you know distance from Bristol the Forth. near 
Edinburgh?—Just outside it. You told miles from Bristol, think. 
And from Edinburgh?—B—— definitely Scotland and it’s just outside Edin- 
burgh according the news have Bristol about B——. 

29.7.41: Where this C—— (near Bristol). This 
ally. There’s another hospital the front. Are England, Scotland Ire- 
land now?—Scotland now. Scotland?—C Somerset normally 
but it’s Scotland now. What the nearest Weston-super- 
Mare. Are those towns Scotland?—Bristol part Scotland now and Weston- 
super-Mare part Scotland now. But how Bristol part 
Bristol sea-port and most the Scottish big towns are sea-ports. Bristol 
the way from Ireland and Scotland also the way from Ireland. 


One may note from these extracts that the has established 
kind double orientation (cf. Henderson Gillespie (1940, 100)). 
appears from the first conversation that both Weston-super-Mare 
and from the second that both and Some 
true, made reconcile the incompatible orientations. Thus 
the patient tells firstly that now Scotland, and secondly that 
Bristol part Scotland. The rationalization (e.g. the argument about 
the constitutes facile attempt explain this peculiar state 


affairs. 


The phase double orientation was followed one partial re- 
orientation. Sometimes the patient would tell that was Bristol 
yesterday but was now Scotland. other occasions, however, 
located himself Gloucestershire. Thus 31.7.41 told that was 
“somewhere between and Cheltenham.” But when asked whether 
anyone had mentioned his being Scotland, his reply was: “No sir. 
know Scotland. was Scotland before crashed. think now 
near Scotland. Edinburgh the Firth re- 
minded what had just said about Cheltenham remarked that 
was “further up” than Cheltenham and “probably Yorkshire.” This 
was further qualified “near the borders Scotland.” this point 
gave the patient list six place names including Cheltenham and 
once selected his present domicile and correctly described 
its situation relation Edinburgh. When asked why had spoken 
Cheltenham told that thought must Cheltenham “by 
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outside Bristol and “the outhouse tennis club.” During the next 
six days told consistently that was near Bristol. The pre- 
cise locality varied from time time, also his interpretation the 
ward. Thus one occasion said that was manor house close 
his home L—— the vicinity Bristol. This phase complete 
disorientation for place lasted one week. 
The first signs re-orientation were noted 23.7.41. The following 

extract brings out the patient’s attitude his whereabouts that date: 

23.7.41: Where are you now?—Between Bristol and Bath; towards Are you 
hospital now. the sleeping ward. Can you tell its 
hospital; B—— hospital from Are you Scotland?—Yes. 
I’m where should be. But are you Scotland?—Yes; east-south-east the 
Bristol Channel. Where ?—I can’t remember where Scotland. 
all nonsense about your being near yes! But know the places 
knew Bristol are still recognizable the Bristol knew. haven’t seen any news- 
papers which told that Bristol isn’t still there. But you are Scotland?—Yes, 
but don’t hear people speak Scottish people do. Scotland reminds 
This where Bristol was. Between the station Temple Meads and the end the 
bus line. There’s Scotch hospital—Kirkaldy the left Park 
Street. 


will noticed that the patient gives the name the hospital 
correctly demand and appears appreciate that situated Scot- 
land. the same time, tells that “where should be” 
and that this “where Bristol was.” Finally, refers “Scotch hos- 
pital” (real imaginary) situated Bristol. 

There was little doubt that the patient was still disoriented the 
positive sense the term. would describe detail his activities 
Bristol the previous evening. one occasion told outright that 
was his home village. When mentioned the possibility Scot- 
land, said: “Yes, but judgment direction told I’m near home 
remember hospital Scotland. It’s the first hospital went 
may call attention here the reduplicative 
the patient was prepared admit that had been hospital Scotland 
some time previous this. 

The patient maintained very similar ambivalent attitude his 
environment the next few days. This brought out the following 

28.7.41: Where are Road. But “Y” road isn’t Road now; there’s 


different name now. Where “Y” Road?—Weston-super-Mare, was along 
the front somewhere this afternoon but now I’m the town. Which town are you 
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inconsistency. Griinthal (1923) drew attention the phenomenon 
connection with the recovery orientation case severe head-injury. 
was shown very strikingly Case who, have seen, constantly 
argued that was Scotland but interpreted his environment 
Grimsby. This patient, however, could generally brought admit 
that was “really” Grimsby advance some rather facile expla- 
nation the fact that what called Grimsby others called Scotland. Thus 
often told that was Scotland “according the map” that 
the hospital could “classed” Scotland though fact Grimsby. 
This solution, such may called, implies certain distinction 
the patient’s mind between locality its more abstract geographical 
connotations and locality grounded concrete experience. The dis- 
tinction well brought out Case explanation that “if comes 
the map this part the north Scotland but people say ‘Do you 
live here?’ say ‘yes, Grimsby!’ feel right. know own 
language, own town streets.” true that Case drew less sharp 
distinction between these two concepts locality, yet means 
uncommon reaction patients recovering their orientation after severe 
head-injury. One our patients, for example, highly intelligent New 
Zealander, told that “according the map” was Scotland but 
“actually” Auckland. sure it’s Auckland,” explained, “because 
Auckland. has always been Auckland me.” plain that 
the patient resolves the conflicting orienting data equating what 
has been told with some relatively abstract notion locality such 
position the map. this occurs, however, always the 
more concrete belief—i.e. the content the disorientation—that governs 
his perception and behaviour. His acceptance the “correct” orientation 
purely formal, and where difficulties arise commonly relegated 
some relatively abstract plane knowledge. 

Our records show that many further types rationalization are 
brought forward the patients resolving the problem orientation. 
One such method may call verbal identification. This consists assert- 
ing that given place called alternately called (where stands for 


the “false” and for the “true” place-name). Case for example, re- 


marked more than once that “Grimsby and Scotland are the same place.” 
Case told flatly one interview that Weston now” and 
again that “Bristol part Scotland now.” have noted the same 
response number other cases. One patient, for instance, who for 
time believed himself Leicester, told that Leicester was not 
only Leicester but also place Scotland. second patient, believing 
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the size the journey.” still denied having been B—— hospital 
the previous day and thought had been visiting his depot the 
south England and had spent the night Cheltenham. the same 
time, told quite seriously that isn’t near Bristol was 
yesterday.” 

The last episode spatial disorientation was recorded 
patient again thought was Cheltenham and again fabricated 
journey Scotland when the error was pointed out. 

1.8.41: Where this Between Gloucester and Chelten- 
ham. What its actual name hospital. It’s near Edinburgh. 
What makes you think near Edinburgh?—I had letter and was sent “near 


Edinburgh.” are near Edinburgh, long way from Cheltenham, it? 
think we’ve moved out Cheltenham. moved out Gloucestershire and 


through Yorkshire into Scotland. 

The patient established proper and stable orientation for place during 
the next few days. 4.8.41, gave all particulars his whereabouts 
correctly and longer fabricated his recent movements. further 
evidence disorientation was obtained during the remainder the 
patient’s stay hospital. 


Our analysis shows that recovery proper orientation both cases 
was relatively gradual. Both patients went through period which 
orientation for place was vacillating, inconsistent and unstable. Correct 
and incorrect orientations might appear side side, apparently unrelated, 
reconciled through facile and often bizarre rationalization. There 
was times striking discrepancy between what the patients said when 
questioned and the evidence their whereabouts implied behaviour. 
Thus one may that Case consistently told that was Scot- 
land time when made repeated attempts walk home. His readiness 
state that was Scotland, moreover, way affected his tendency 
interpret the surroundings the hospital district Grimsby. 
follows that the responses given direct questions means 
necessarily allow one assess whether patient not fully oriented. 
The ultimate criterion disorientation must taken conduct 
adapted erroneous belief perceptual misinterpretation conditioned 
directly it. Verbal data are not alone sufficient. 

important feature the psychology both patients 
maintenance two incompatible attitudes towards their spatial surround- 
ings. This appears special case what Pick (1915) described 
the entertainment incompatible without awareness 


himself Irish village called Ballykinder, remarked that “it 
spelt ‘Edinburgh’ general, verbal identification appears the 
earliest stages re-orientation and commonly gives way more elabo- 
rate, more logical, resolution the conflicting data. 

second variety rationalization may termed spatial displace- 
ment. The patient argues all seriousness that two localities, fact many 
miles apart, are contiguous. Many instances this phenomenon occur 
our records. Case may recalled, twice argued that the boundary 
between Scotland and Engiand ran through Grimsby. other occasions 
alleged that the street which lived was partly Scotland and 
partly England. The top end, which was the hospital, was said 
Scotland while the bottom end, which was his home, lay 
Grimsby. The purpose these rationalizations appeared justify 
the belief that could reach his home from the hospital 
matter minutes. 

Case showed less clear-cut spatial displacement his reasoning, and 
the majority his arguments overlap with what have called verbal 
identification the one hand and what discussed below terms 
reduplicative paramnesia the other. Thus one may recall his frequent 
assertions that places actually near Bristol were also, alternatively, 
located Scotland. One may also recall the fact that shifted his 
orientation progressively northerly direction and his statement that 
isn’t near Bristol was equivocal examples 
spatial displacement have been noted other cases head-injury. The 
New Zealander referred above, for instance, told one occasion that 
Auckland and Scotland were “directly opposite” one another. 
who believed himself the Orkney Islands though the same time 
hospital near Edinburgh argued that the latter was situated “another 
island just across the water.” The gross violation all normal principles 
spatial relationship implied these examples very striking. One 
reminded, fact, the chaotic dislocations space and time character- 


istic the dream. 
third type rationalization effected reduplicative paramnesia 


(Pick, 1903). This commonly observed shortly before the 
full orientation. The patient argues that now place (his 
“true” locality) but was shortly before place (the content the dis- 
orientation). Both our patients advanced this theory, and both cases 
journey from was postulated. Case inferred that must have 
come from Grimsby Scotland car after staying various hospitals 
Grimsby all which bore the same name the present hospital 
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Scotland. Case referred occasion journeys from Bristol Chelten- 
ham Scotland. see these reactions good example confabu- 
lation constrained specific problems orientation. also important 
note that the “old” and “new” localities are longer held con- 
tiguous. the contrary, the patient has undertaken definite, fictitious, 
journey from the one the other. 

may now pass brief discussion the recovery orientation 
and some the factors which depends. the first place, there 
the question perception. the more profound degrees mental 
confusion there little doubt that perception generally severely 
restricted. There is, particular, notable tendency react very 
limited aspects the perceptual field and virtual incapacity relate 
perceived objects their wider settings (Schilder, 1934; Goldstein, 1939; 
Paterson 1942). This perceptual restriction, severe, obviously inhibits 
consistent spatial orientation and noteworthy that grossly confused 
patients commonly vary their orientation from moment moment 
accordance with some isolated characteristic the perceptual field. 
the confusion diminishes, and the patient comes display state sugges- 
tive the Korsakow syndrome, more stable orientation—albeit incorrect 


—is usually built up. this stage that have met with the 


ities orientation discussed this paper and the characteristic disorder 
judgment closely bound with them. Now the most prominent 
mental symptom during the Korsakow stage course the retention 
defect. Many authors ascribe disorientation for place simply the 
retention defect and conceive the recovery orientation out- 
come improvement general memory. Both our cases, true, 
showed very pronounced retention defect, but neither could the 


disorientation held depend exclusively upon it. Case the 


orientation for place cleared leaving very considerable retention 
defect still evidence. When fully oriented for place this patient failed 
recall the more outstanding events the previous day and still main- 
tained that had met his doctors earlier occasions Bristol (which 
was entirely untrue). Case the position was reversed. This 
retention defect cleared relatively rapidly and week before orientation 
for place was restored full was able recollect the main events 
the previous day. also important note that the name the hospital 
was learnt relatively early stage both patients. One may therefore 
suggest that improving retention facilitates proper orientation less 
enabling the patient learn new name than allowing him con- 
struct some more less coherent memory scheme his recent activities. 
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appears motivated single drive. The latter operates without 
reference competing requirements and poorly adapted the actual 
conditions the environment. the relative dominance the drive 
get home shown Case see good illustration this principle. 
his case, however, there was failure adjust the drive the true 
nature the environment even when cognitive recovery had proceeded 
far enough permit and sustain proper orientation. The very fact 
that the patient remained disoriented for long suggests that strong 
desire was actively inhibiting the cognitive mechanisms which normally 
subserve orientation. One may also point out that failure utilize percep- 
tual material under conditions conflict with strong desire characterizes 
the hysterical reaction. believe that justifiable treat the sus- 
tained disorientation this case hysterical reaction the context 
confusional state. 

The propriety granting disorientation sustained affective 
basis the status delusion cannot debated here. One may, however, 
point out that instances “double orientation” have been described 
the primary psychoses (see, e.g. Bleuler, 1924, pp. 110-111) and these 
cases the phenomenon clearly bound with deep-seated disturbance 
emotion and belief. our case, the disorientation was, course, 
transitory. view its relative fixity, however, and its undoubted 
association with affective complex, perhaps reasonable treat 
delusion. Its relation the primary delusional reactions, though 
probably close, must remain conjectural. 


(1) Recovery spatial orientation with remission the post-traumatic 
confusional state described two cases. detailed analysis pre- 
sented the phase fluctuating orientation which precedes full recovery. 

(2) The co-existence incompatible orientations demonstrated 
both cases. pointed out that correct information given demand 
does not preclude behaviour governed disorientation. 

(3) shown that the recovery orientation associated with 
characteristic defect judgment. Orienting data variance with one 
another are commonly reconciled facile and unrealistic manner 
(rationalization). 

(4) Three types rationalization are discussed. These comprise 
(a) verbal identification, (b) spatial displacement, and (c) reduplicative 
paramnesia. 


One may also point out that the tendency confabulate usually 
diminishes with improvement retention and this itself removes one 
the means available the patient for “corroborating” his alleged 
orientation. 

The effect retrograde amnesia orientation demands brief con- 
sideration. During the Korsakow phase relatively extensive retrograde 
amnesia not uncommon (Symonds, however, seldom 
well-defined and the induction appropriate attitude careful ques- 
tioning often brings light much material for which ‘the patient 
first appears amnesic (Griinthal, 1923). was difficult, not 
impossible, define with precision the chronological scope the 
any given stage prior recovery normal consciousness our two 
cases. Both patients were, however, for time rather hazy their 
movements during the months immediately preceding the accident and 
certainly possible that improvement general memory for this 
period played part breaking down the disorientation and facilitating 
proper appreciation their whereabouts. measure coherence between 
present and past would appear obvious condition for stable orientation. 

The influence affective complex disorientation was very 
marked one our patients and may have more general significance. 
the normal, course, orientation wholly independent the affective 
functions. the confusional state, however, thinking general more 
intimately governed wish and affect than ever the case the normal 
(except, perhaps, dreaming). The type thinking implied orienta- 
tion exception this principle. Case obtained good evidence 
from the previous record that the patient was exceptionally anxious 
return home. the early stages his post-traumatic confusion 
behaved though were actually home. while recog- 
nizing that was not home, was insistent that the hospital was 
Grimsby and made repeated attempts walk home. his disorientation 
was clearing often remarked that wished were Grimsby. 
Later was anxious obtain leave the earliest opportunity. 
appears impossible overlook these facts accounting for the 
protracted disorientation. This, have seen, outlasted the retention 
defect (in its grosser aspects) least week and persisted after adequate 
restoration the patient’s intellectual capacities. explanation must 
needs sought the affective sphere. 

The predominance some specific impulse drive commonly 
observed confusional states. This has been emphasized one 
(Paterson, 1942) earlier paper. The patient’s behaviour commonly 
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